Bouvrreie
Mo e e

o9 v Avenue
St s, OO




P A e I L e ) B S Ve e e AN A I S R SN B At BACAC R S IR it S _-‘—! T Rl i ',F Al ,.-—-.‘_'..l_““m‘ e R

PHOTOGRAPH THIS SHEET

LEVEL INVENTORY

Wht 7/0/86/-¢4

DOCUMENT IDEATIFICATION

27 Sepl 194 ¥

DTIC ACCESSION NUMBER

AD-AS54 855

This document has been approved |
for public release «nd sale; lta
distribution ls anltinited,

DISTRIBUTION STATEMENT

ACCESSION FOR
NTIS GRA&!

DTIC TAB %
UNANNOUNCED DTI C
JUSTIFICATION w ’%_ ELFECTE 5%

AUG 061985 "1 &

BY
DISTRIBUTION / E
AVAILABILITY CODES
DIST AVAIL AND/OR SPECIAL

DATE ACCESSIONED

A-l

. DISTRIBUTION STAMP

UNANNOUNCED

v

DATE RETURNED
85 8 2 093
DATE RECEIVED IN DTIC REGISTERED OR CERTIFIED NO.
PHCTOGRAPH THIS SHEET AND RETURN TO DTIC-DDAC
OTIC ggry 70A DOCUMENT PROCESSING SHEET RSSO R o vseR T

DEC 83

..............

e . RN ."'."' ’A_-'__I._ ._r_’_"_ 'L'L "_ ;_.3;__ e _q_' -_" 'M“‘:.A\.- "




T T T T T T T T T ey e e A T T AR AR TR R AT RN AR RTLURN

BATTELLE MEMORIAL INSTITUTE

INDUSTRIAL AND SCIBNTIFPIC RESKARCH

COLOUMBUS |, OHIO

September 30, 1948

Director of Laboratory
Wa*ertown Arsenal
Watertown, Massachusetts

Attention: Je F. Sullivan
Dear Sir:
This is an interim report on work pursued under

Contract W33~019, Ord.-6266, "Research Services in Connection
With the Development of Laninated Armor',

F% Very truly yours,

o Re G. Heiligmann

- ' Assistant Supervisor
. Plastics Division

;. RGHibph

— Enc. ( 51)

ccy Cleveland Ordnance District
717 Superior Avenue, N, E,
Cleveland I, Ohio
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INTERIM REPORT
on
THE DEVELOPMINT OF LAMINATED ARMOR

Contract W33-019G
Orde-6266

to
DIRECTOR OF LABORATORY

WATERTOWN ARSENAL
VATERTOWN, MASSACHUSEITS

by
He W, Euhlmann, R, G, Heiligmann, R. W, King, and E. Z. McBweeney

INTRODUCTION

This 1s an interim report for the United Btates of Amorica
(Clevoland Ordnance District) Oontrack W33«019, Ord.-6266 (Battelle
Projoct No. G=11U7) "Rgsearch Sorvico in Qomnection With the Developmont
of Laminatod Armor.®

The proposal for thc prosent project involvaed two diatinct.
although intimatoly relatod, lines of invostigation, namoly, (a) oval-
uation of wvarious fillors and (b) a study of rosin birmdorss As a rosult
of various dolays and difficultiocs in obdtaining oquipmont and raw
matorialey additional omphasis was placed on tho firet part of the progrem
and tho work on tho socond part wns drastically roduced. These changes
wore carried out with the approval of Ordnance reprosentativess

No rostriction was placod on tho number and/or typos of fillors
to bo omployod in tho prosent stuly. Those solocted, ultimately, woro

congidorcd to be fairiy ropresentative of typos which evidence sufficient
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variation in structure and/or properties and which are more or less
readily adaptable to laminated armor production, Although fiberglas
was shown to possess outstanding ballistic properties in prsvious work
(Doron Projsct) it was deemed propitious to include it in the present
program as a pertinent reference point. The search was therefore directed
toward securing a filler or combination of fillers which would prove
superior to glass cloth, Providing success was achieved in this direction,
it wes plauned to investigate this combination under various conditions
of resin content and molding pressures,

The binders employed in this study were restricted, exclusively,
to the low-pressure polyester resins which are commonly employed in
laminate fabrication. In addition to their ready adaptability, they offer
the advantage of having no solvent-removing problem as do other cammonly
used binders, i.e., phenolic, amino, and various thermoplastic resins,

No ballistic evaluations were undertaken at Battelle Memorial
Institute. All laminates were forwarded to either Aberdeen Proving
Ground or Watertown Arsenal, Ballistic testing was transferred from
Aberdeen to Watertown during the month of January, 1948, While panels

of 25 and L5 oz./sq.ft, were fabricated during the early part of the

program, it was decided at the meeting of February 18, 1948 (at Water-

F ‘o town), to discontinue fabrication of the heavier panels.
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METHOD OF INVESTIGATION

Raw Materials

Fillers

The selection of the fillers and fabrication of laminates
from the same was prosecuted at Battelle. The following list summariges

the raw materials and their source of supply.
Fabrics

Nylon - 2 x 2 Basket-Weave (13 oz. duck) U.S. Army

Nylon 10592 Sharkskin Cheney Bros,
Nylon 7822 Duplan
Nylon 7823 Duplan
Fiberglas #CC 143 Owens-Corning
Fiberglas ECC 165 UeSs Army
Fiberglas ECC 184 Owens-Corning
Glass Mat U.,D 0,020" Glassflos Co.
Glass Mat Glassflos Co.

‘. Fortisan (saponified acetate rayon) UsSe Army

" Celanese (acetate rayon) U.S. Army

Ramie Sea Island Mills, Inc.
Ramie-Rayon Sea Island Mills, Ince.

Inconel Fabric (OO6R260R13) Metal Tex Co.
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Tnconel Fabrie (0OO7R210M16) Metal Tex Cos
Galv, Steel Fabric (Q09R17LGS16) Metal Tex Coe
Aluminum Sheet (,020" 351/2 Hard) Alcoa
Aluminum Sheet (0.24" 61ST) Alcoa
Stainless Steel Cloth (80 mesh) W.Se Tyler Screen Coe.

Lucite Sheet (methyl methacrylate polymer) Dupont
Paraplex P-l43 Cast Sheet Resinous Prod. Cos

Paraplex P-13 Cast Sheet Resinous Prode Co.

The fabrics or sheets were used alone or in combination with
others., The construction employed in the fabrication of these materials
into laminates is summarized in Tab.e 1,

The various fabrics and other fillers used in this project were
obtained by writing to weavers and, in the case of the synthetics, to
the manufacturer of the fibre who,in turn,supplied the name of weavers
or suppliers of the woven fabrics. After contacting the various weavers,
samples and specifications for the various cloths were examined and,
since it was quite obvious that all fabrics could not be utilized, a
representative selection was made and sufficient material ordered.

Some special fabrics were obtained through the Ordnance Dept,,
these including (a) 2 x 2 basket-weave nylon (13 oz.), which could not
be obtained elsewhere unless a minimum order of 10,000 yards was placed,
(b) Fiberglas ECC 165, plain and Ethocel Coated, these being no longer
suppiied by the Owens-Corning Fiberglas Co., and (c) twc rayon fabrics,

Fortisan and Celanese,

................
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Metal cloths and screen were obtained directly from the

manufacturers and the aluminum sheet was procured from a local supply
house,

The cast resin sheets which we have included in the category
of fillers, as noted above, were obtained directly from the manufacturer,
the Paraplex sheets being procured from the Research and Development

Department of the Resinous Products and Chemical Company.

Resins

The resins employed as binders in the present study were,
exclusively, of the polyester type. (It was decided during a meeting
at Watertown Arsenal, Feb., 18, 1948, to continue the program of filler
evaluation and to focus our attention on the nylon-polyester system
ratiher than to-embark ontihe second phase of the program, namely, the
effect of resin type, as outlined in the original proposal,)

The polyester resins are a general class of unsaturated alkyds
prepared by reacting unsaturated dibasic acids (e.g., maleic anhydride)
with dihydric alcohols such as ethylene or propylene glycol. Dibasic
acids such as phthalic, sebacic, adipic, and many others are often

. used to give specific characteristics to the resins as in the case of
the flexible type where adipic and sebacic are sometimes employed, The
polyesters are normally much too viscous to be used as such and ,con-

sequently, polymerizable solvents are quite frequently employed to give

a workable viscosity., The most common monomer used for this purpose is
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styrene., Diallyl phthalate is, likewise, employed for this purpose,
Peroxide catalysts are generally used to promcte the final curing of
these resins, the products being essentially thermosetting as a result
of the crosslinking between the polymerizable solvent and the unsaturated
alkyd,

Initially, two commercially available rigid polyester resins were
examined, namely, Plaskon 920 and Laminac 4125, Laminac 4125 had a com~
paratively poor storage life and since tne ballistic evaluation of a
series of test panels employing these two resins ;ave comparable results,
it was deemed propitious to employ the former, The Plaskon 920 Resin is
a relatively high-viscosity material and to make a more workable solution
for cloth impregnation, 10% styrene was added at the same time the
Luperco ATC (peroxide catalyst) was incorporated,

During the latter part of the program which involved a study of
the nylon (13 o7.,) -polyester system, per se, it was deemed of interest
to determine the effect of using a flexible polyester as binder material,
Laminac 413l and Paraplex P-13 were chosen for this lnvestigation,

In the filler evaluation program, comparative data were hased on
a resin content of 20-30%, while,in the latter oart of the ianvestigation
involving the nylon (13 oz.) -polyester system, the resin content was

varied from approximately 10 to 30%.
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Fabrication
Lay-Up

The laminates for the filler study were prepared in 12" x 15"
sheets as sugzested Ly the (Ordnance Dept. at one of tane early meetings
in Washington, D. Ce However, at the conference held at Viatertown
Arsenal (Feb. 18, 1948),Battelle requested permission to make smaller
(7™ x ") panels since such a size could readily be prepared in one of
the conventional, small laboratory presses. This permission was granted
and the entire study of the effact of resin concentration and molding
pressures was made with the small panels, However, these appeared to
delaminate more readily than the larger 12" x 15" panels and a request
was received from Watertown to prepare 3 or li of the large size, one
of waich was to te cut to the smalle: dimensions for purpose of comparison,

Initially, the weighed amount of resin was applied by hand using
a broad bladed spatula, This amethod proved unsatisfactory since it was
time consuming and ,in addition,the resin, applied in this manner, lacked
uniformity of distribution. Since a coating machine of the required size
and construction was not available commercially, it was necessary to
build the same at Battelle liemcrial Institute,

The high resin pick-up (above 30%, in general) was obtained by
passing the fabric through a resin supply tank and then between squeeze

rolls, (Figure L) Fairly uniform control was obtained by this method.

However, this technique was not readily applicable where pickups of
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materially less tnan 300 were required. Therefore, two alternative
nethods were employed to obtain the Jlower values,

(1)e A quantity of cloth was coated with a fairly high resin
content (LO-60%) and this coated cloth was combined with uncoated plies
to give the desired amount,

(2)e A means was devised (Figure 5) to operate tie coating
nmachine whereby the cloth was passed over tha top squeeze roll rather
than between them, The resin was transferred from the lower or resin
pick-up roll to the upper roll and then to the under surface of the
cloth, By careful control of tne gap between the squeeze rolls, very
low resin contents could be applied to the cloth, This has been termed
a "Kiss-Dip" method by some members of the laminate industry.

The use of an additional roll would probably have improved
the uniformity of the coating, but would have necessitated almost
complete rebuilding of the machine, It was necessary at times to
make several passes through the machine, thus gradually building up to
the desired concentration,

After the proper resin pick-up had been obtained, the cloth
was cut to size on an ordinary paper trimming board and laid up on
aluminum cauls using cellcphane as a separator, Care was taken to
exclude all tne air from between tie individual plies by using a photo-
graphic print roller.

It is obvious that a wide variation in the number of plies of the

different fabrics employed in the filler study was necessary in order to
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maintain a given weight (25 o0z./sq.ft.). However, for the studies in-

-------

volving resin content and molding pressure, a constant number of plies (13)

of nylon duck was employed even though a spread in final weight would re-
sult, For the studies involving the use of metal filler (wire cloth or
sheet), the amount of non-metallic filler was varied so that panels of

approximateiy 25 o%./3Q.ft. would be obtained.,
Molding

The molding conditions varied somewhst, depending on the resin
employed and the specific study being evaluated. This was eapecially
true of the cure cycle, vwhere, for Paraplex P-13, it was necessary to
double the cure time as compared to that required for the other resins
and, even then, the resulting panels were not completely satisfactorys.

In general, the length of cure was varied between 60 and 90 minutes with
most cures being obtained at 60 minutss,

The most frequently employed temperature for curing was 100°C.,
although for some of the initial work, cures at 110°C. were made. The
resin manufacturers recommendations -2re followed, and, in general, they
offer a fairly wide latitude of time, temperature, and pressure at which
these resins may be employed.

In the filler evaluation program, a pressure of 100 p.S.i. was
employed, exclusively. However, n the detalled study of the nylon-poly-
ester system, pressures of 15 to 500 p.s.i, were tried.

After the panels were molded for the appropriate period, they

. N VI T I
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were cooled to room temperatures while under pressure, This was
purely a precautionscy measure in mosy cases but,where combinations of
fillers were employed, maintenance of pressure was necessary to prevent

warping,

Finishing

After removal from the preis, the panels were cut to size with
& band saw, By using a plece of soft wood under the laminate while it
was being cut, frayirg of the edge was reduced to a minimum, especially
in panels of low resin content. The edges of all panels were bound with
cellulose tape to reduce the possibility of delamination by handlinge.

The panels were weighed and the thicknesses datem}n:!n‘ﬁ by averagli g
several micrometer measurements taken along each edge, The weights and
thicknesses of each set of panels were then averaged and recorded. The
resin content was calculated from the final weight and area of the '
laminate, assuming no flow of the filler itself, This, however, ic not
quite true but a necessary assumption since it is impossible to extract
the polyester resins with a solvent due to their cross-linked nature.

The solvent extraction method is readily adaptable to the more readily

soluble thermcplastics like methylmethacrylate.

Ballistic Fvaluation

The ballistic evaluation was carried out at both Aberdeen Proving
Ground and Watertown Arsenal and the follewing procedure is that de-
scribed by Aberdeen and is essentially the same as employed at Watertown

Arsenal.

.......................................
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Method Used

Description of Facilities ('med

1 Barrel Caliber .22
Bullet, Armor Testing, Caliber .22, 137

1 Support, Improvised for holding test panels and
a sheet of 0,020" 2l ST dural, parrallel to and
6" behind the %est panel

1l set velocity measuring equipment

Description of liethod Used

The panel under test was mcounted to afford normal impact
(0° obliquity) at a range of twelve feet from the gun muzzle. The
first bullet was fired at the estimated velocity of the panel, If
the first impact resulted in a partial penetration (failure of bullet
to pilerce the 0.020" dural witness plate placed paralle¢l to and 6"
behind the test panel), the velocity of the second round was increased,
whereas, if on the first round a complete penetration was obtained, the
velocity of the next round was lowered, On each succeeding round this
technique was continued until a zone of mixed results (the velocity
range wherein either a complete or a partial penetration might be pro-
duced) wag established. Since, in most cases, there were tinree or more
panels for each condition, the results obtained for all were combined to

give an average evaluation.

..................
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From the results obtained, the Vgg ballistic limit (protection)

was calculated, usirg the following equations

Vgo BL (P) = SV *NI()N‘E ﬁ%Nc} K

where

SV = the sun of the velocities of all rounds within
the zone of mixed results

lp = nunber of rounds resulting in partial penetration

Ne = number of rounds resulting in complete penetration

Np + Ne = total number of rounds included in the VSO determination
K = a constant introduced to compensate for the difference

between the number of partial and the number of
complete penetrations, For this firing, a value of
K equal to one-half the difference between the upper
boundary (highest partial penetration) and the
lower boundary (lowest complete penetration) of the

zone of mixed results was used,

In addition to calculating the V50 ballistic limit by this
method, a curve may be plotted to give the Vgg value directly or to
give the percentage of complete penetration to be expected at any velocity
level,
The following procedure may be employed in arriving at the curve.
(1), The numbers of complete and partial penetrations are

tallied into class intervals of 4O feet per second,

.............. . . . B REES
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e.g., 1071 - 1110, 1111 - 1150, 1151 - 1190, etc.
To refine the data, and thus give a more general
picture of the probability of a complete penetration
for varying velocities, the tallied results are com—
bined into class intervals as follows: 1071 - 11,0,
1111 « 1190, 1151 - 1230, etc, This overlapping of
cflass limits permits the use of each observation
twice, thus reducing the disadvantage of a small
number of ovtservations in each c¢lass intervel;, and
also eliminating some of the erratic fluctuations
resulting from the use of smaller class intervals,
(2). Based on Step 1, percentages of'complete penetrations
(100% ??EE"UP) are computed and results plotted as
the ordinate with the velocities as the abscissa. In
accordance with standard practice,the percentages are
plotted in the centers of the class intervals. The

VSO value could then be read directly from the plot.

In the present program, the VSO values were supplied to us, these
having been calculated by one or both of the previously described methods,
Table 5 presents comparative data on the two methods, It can be seen
from these values that there is little difference between the Vgg
ballistic limits determined by the two different metlods.

Groups 3111-1 to 3111-37, inclusive, were tested ballistically

at the Aberdeen Proving Ground and the remainder at the Watertown Arsenal,
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The firing data as received from these two sources are given in the

Appendix.,

Repregentation of Ballistic Data

In the course of this work, it was pointed out to us by Mr,
Sullivan of Watertown Arsenal (conference at Battelle Memorial Institute,
May 20, 1948) that it might be possible to interpret the Vg, value in a
more fundamental way. This procedure involves an interpretstion of the
VSO ballistic limit in terms of an energy function and provides a value
which has been termed the "lerit Factor"., This is obtained by squaring
the V5o value and dividing by the weight of the panel in oz./sqe.ft.

This merit factor is proportional to the energy absorbed by the panel
according to the equation E = 1/2 mv2, where E is the energy, m is the
mass, and v is the velocity. Since the mass of the projectile (Caliber

«22, T37) employed in the determination of the Vgg value remains con-

stant, the energy absurbed by the panel is proportional to the square

e of the velocity of the projectile at time of impact. It is evident that
e an evaluation of this nature will magnify the importance of securing
accurate Vgo values, This so-called "Merit Factor" nas been employed

[: in evaluating the relative merits of the various compositions,

{ M
P N

ANALYSIS OF RESULTS AND CONCLUSIONS

The merit factor value was employed to rate the effectiveness

of the various fillers for body armor application. Figure 1 shows, by

ST} SV

means of a bar graph, the relative values of such fillers and combinations
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thereof that have bezen employed in this study. Attempts have been made
to group the fillers according to their general composition, Consider-
able thought was given relative to the representation of the data ob-
tained on the filler study. It was concluded that a bar graph as
pictured in Figure 1 provided a ready means of comparing all the fillers.
In addition, it affords a ready comparison of the relative merits within
a filler group and combinations of these fillers, The comparative groups
are separated in this graph by wider spaces and by different types of
shading. The composition of the panels can be ascertained from the
legend in the upper left of the graph with the exception of sets 3111-Lk,
3111-45, and 3111-h6 whose compositions were too complicated to be in-
cluded in such a systems Specific constructions for all panels are
given in Tables 1, 2, 3, and l.
From Figure 1, then, it is apparent that:
(1)¢ 2 x 2 basket-weave nylon when used alone was superior
to all other fillers employed in this study, (3111-50)
(2). No advantage, ballistically, was obtained by com—
bining the various fillers, i.e., for a given com-
bination no instance was observed where the ballistic
value of the same was equal or superior to the better
fabric when used independently.
¢ (3)s Of all the nylon fabrics employed, only the 2 x 2
basket-weave was outstanding, the remaining nylons

being generally inlerior to the fiberglas,
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(L), ILittle or no difference exists between the two
rigid polyester resins employed in this part of the
program,

(5)« The inclusion of metals such as aluminum sheet and
stainless steel cloth offered no advantage. In
fact, with increasing substituilion of metal for
13 oz, nylon (2 x 2 basket-weave) on an approxi-
mately equivalent weight bvasis, progressively
lower ballistic values were obtained, (3652-16-1
through 3652-18-1)

Since the 2 x 2 basket-weave 13 oz. nylon proved to be superior
ballistically to all other fillers or combinations thereof, it was em-
ployed in the subsequent studies involving resin concentration and molding
pressure, Figure 2 represents the data obtained when a rigid polyester
resin was used to bind thirteen plies of 2 x 2 basket-weave nylon at
various resin concentrations and molding pressures. It is readily
apparent that superior ballistic properties were obtailned at the lower
resin concentrations, This is generally true regardless of the method
of obtaining the low resin countent, i.e. low resin pickup, initially,
or reducing tne resin content as a result of squeeze-out at the higher
pressures employed during the molding operation, The arrowa on two sets
of panels (Figure 2) indicate the merit factor obtained when firing was
continued on these panels after almost total delamination had occurred;

only a slight reduction in the merit factor was observed,
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In Figure 3, similar data are represented for two flexible
polyester resins, Paraplex P-13 was difficult to use in that it had
very poor curing characteristice and no physically satisfactory laminate
was obtained at 15 p.s.i. at a resin content adaptable to this study,
The panels that were submitted for testing, prepared with this resin,
were definitely inferior as far as cure was concerned, Laminac 413k,
a flexible polyester, was considerably more satisfactory for this study,
In comparing Figures 2 and 3, it appears that a flexible polyester
(eesgs Laminac L413L) is somewhat superior to the rigid polyester (e.g.
Pleskon 920)., Unfortunately, it was not possible to prepare a servicable
laminate with Laminac 4134 at the low resin contents where Plaskon 920
gave optimum results.

The effect of pressure, also presented in Figures 2 and 3,
indicates that,in general, higher molding pressures, at least, up to
250 p.s.i.,apparently resulted in improvement of the ballistic performance
(1+e4, higher merit factors) of the laminates., A series of panels pre-
pared at 300, LOO, and 500 p,s.i. (Labs No., 3652-1-1, 3652-1-2, 3652-2~1 —
not shown in Figures 2 and 3) zave significantly lower ballistic values.
These lower merit factors at higher pressures may possibly be attributed
to the increased density of the panels.

While not presented formally in the summary tables, it was deemed
of interest to note the results obtained when nylon-rigid polyester
panels were faced with sheets of (1) Lucite, a methyl methacrylate polymer,
(2) Paraplex P-43, a rigid polyester, and (3) Paraplex P-13, a flexible

polyester, The merit factor values for tihese panels indicated no improve-

...............................................
..................................
.......................
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ment over those tested in the absence of these facings,

There was scume question as to the effect of size of the panel on
ballistic properties of the same and data obtained on the series prepared
to investigate this effect aregivén in Table 4. The results show no
appreciable variation since, for three of the four sets, the large panels
had a merit factor value approximately 5% higher than the small panels
(cut from one large panel) while the reverse was true of the fourth set,
While the differences in ballistic values obtained from large and small
panels were not great and do not invalidate the data presented herein,
it is much easier to collect accurate ballistic data using the large
panels, This test involving large and small panels was repeated and
results verified,

From the work that has been done on this project, it may be
remarked, in conclusion, that,of all the fabrics aemployed as fillers for
laminated body armor, 2 x 2 basket-weave nylon (13 oz,) provides the best
ballistic protection for a given weight per unit area, within the weight
ranges studied, It is also significant that the 2 x 2 basket-weave nylon
was much superior to other nylon fabrics, Since the 2 x 2 basket-~weave
material was the heaviest weight of the nylons employed, it would seem
desirable, at least, to examine heavier nylon fabrics, This nylon is
the heaviest weight available and even this material must be procured by
special order. However, it is believed that some effort should be dir-

ected toward the exemination of a heavier nylon fabric, wherein con-

sideration is given to (a) number and (b) size of filaments, It would
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also be of interest to examine the effect of an unidirectional weave
of 13 oz./sq.yd. and heavier.

An extensive program involving the effect of resin structure
on ultimate ballistic properties could not be incorporated in the
present project for reasons set forth earlier in this report, As pre-
viously noted, differences were apparent within a given class of resins
(e.go ,flexible vs, rigid polyesters), Therefore, it would appear de-
sirable to engage in a study involving the effect of resin structure
upon ultimate tallistic properties, Thus, widely different end results
may well be obtained by employing resins of widely varying structures,
Such a study should include both the thermosetting and thermoplastic

types and/or combinations of the same.

HK/RGH/RWK/ ZEMe sbph
September 28, 19L8
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o ¥elding Conditioun

Laboratory LAY-"P Praasure,
Book Number No, Pli{sn Cloth Raein Tamp.,°C. Time, Min, p.acle
N1lel 19 Plies Flbarglna ECC-143  Plaskon 4920 100 (0 100
* 1NY, Styraene
3111-8 3 Plies Fiberglas ECC-143 Ditto 100 a0 100
10 Plies Nylon Duck(13 Nz,)
N 3 Plies Fiberglas ECC-143
1111-10 72 P1ias Fiberglas ECC-165 140 60 200
(Ethocel Coated) .
3111-11 11 Piies Lumite Plaskon 720 135 60 110
* 107 Styrane
1'1=-12 14 Plies Celanese Ditto 110 90 100
3111-13 40 Piles Fiberglas ECC-165 110 a0 200
(Ethocel Coated) _
111-14 14 Fllas Fortisan Plaskon 920 110 90 100
*104 Styrena
3111-15 23 Plias Fortisan Ditto 110 q0n 100
MN11-16 "3 Plias Fortisan Laminee 24125 110 a0 100
3111=-17 14 Plies Fortisrn Ditto 110 90 100
3111-18 14 Pliea Celanase . 110 90 100
3N11-19 24 Plies Celasnesea " 110 90 170
3111-20 18 Flias Fiber;las =143 " 110 aQ 100
3111-21 3 Pliag Fiberglas ~143 " 110 90 100
10 Pltee Nylon Duck (13 02,)
3 Plias Fiberglas 1.3
311122 29 Plias Nylon=10592(Sharkskin) * 110 0 100
3111-23 29 Plies Pylon-10592(Sharkskin) Plaskon 920 110 an 100
*10% Styrene
311176 6 Plies Nylon Duek{13 0z.) Laminac 4125 110 90 100
9 Plies Glass Mat
| 6 Pl1es Nylon Duck{(13 0z.)
4 V3§ 8- f Plies Nylon Duck(13 Oz.) Plaskon 920 110 90 100
’ 9 Plies Glass Mat *107 Styrene
¢ 6 Plias Nylon Duck(13 0z.)
fj 3111-78 11 Plies Fiberglas-18/ Laminac 4125 110 @ 100
s 111-% 6 Plies Fibarglas-18, Ditto 110 90 100
-
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= FICATION AND CHARAGTERISTICS OF TOWPHESSUIK TAMINATUG FOI v DY fIMOK p-
talding Conditions ” fivelcal Quincleritifer ~ Tealn ~t
Pranaura, Panal Wai ht, Thicknens, Finel ®t, Contant,

Time, ¥in. Pes.l, S5ize 0. /Ft,” Inch Cloth Wt, g V50

€0 100 18" x 18" 8.2 155 1.32 2443 1290

10 100 17" x 15" 24 270 1.16 13.8 1275

60 200 12% x 15" 25,9 17 - - 1207

£0 110 12" x 15" 23 172 1.73 18,7 581

Q0 100 12% x 15" 247 202 1.32 2443 193

n 200 12" x 15  44.5 . 303 - - 1747

GO 100 12" x 15® 4.6 .219 1.27 71.3 £53

an 100 12" x 15"  41.5 . 383 1.35 25.9 177

90 100 17" x 15% 9 . 359 1.30 23,1 12%

<0 100 12® x 15 27,6 017 1.40 28,6 865

a0 100 12% x 16" 24,5 221 1.73% 25.9 914

a0 100 12" x 15" 42 .373 1,34 2544 1280

an 100 12% x 15" 2 105 1.79 2.5 1248

20 100 12" x 15" 249 242 1.7 24,3 1076

20 100 12" x 15" 25,2 277 1.43 30,0 173

an 100 12" x 15" 23,3 .261 1.730 23,1 1221

an 100 12% x 15% 04,7 303 1.7 27.0 1342

. a0 100 12% x 15% 25,8 .296 1.43 30,0 1357
]

* an 100 12% x 167 40,3 2% 1.25 20.0 1792

N an 100 12% x 1¢% 20,0 J09 1.25 20.0 1201
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Tadle

Physica) Chars tagggaaﬂ
) o 01 "NenIn Rallistdg Dnty
anel Weight, Thicknans, x4 Content, _Morit Factor
Loy 07./¥6.2 Inch Cloth Et, 1 vee  TIS0Y? 3 M vt )
L LY WA 21 1.30 23,1 713 21,700

26,700

57,400

50,600

52,000

52,100

71,700

£4,,200

60,800

61,000

54,000

42,600

49,000
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-2%a TABLE 1. C
Molding Conditiong
Laboratory LAY-UP o Procuure,
Book Number No. Pliea Cloth Ranin Temp., 0, Tima, Min, Nettyl,
1111-130 /4 Pliea Fortiasan Laminac 2125 110 90 100
30 Plies Glams Mat
4 Pliea Fortisan
- 3111=131 4 Plias Fortisen Plaskon 920 110 90 100
10 Plias Glass Mat 107 Styrenae
4 Plies Fortisan
3111=32 7 Plies Fortisan Laminae 4125 110 90 100
6 Plies Nylon Duck(13 Oz.)
(P'aced Alt~rnately)
3111-33 7 Plies Fortisan Plaskon 920 110 90 100
6 Plies Nylon Duck(13 0z.) *10% Styrene
(Placed Alternately)
3111-34 7 Plies Celanese Ditto 110 90 100
6 Pliles Nylon Duek (13 0Oz.)
(Flaced Alternately)
3111-35 7 Plies Celanese laminee 4125 110 %0 100
6 Plies Nylon Duek(13 0z.)
(Placed Alternately)
3111-36 11 Plies Fiberglas-184 Plaskon 920 110 90 200
*107 Styrene
3111-37 6 Plies Fiberglas-184 Ditto 110 90 100
31711-39 13 Plles .020 U.D. Glass Mat Taminae 4125 110 90 100
3111-40 13 Plies .020 U.,D, Glass Mat Plaskon 920 110 90 100
+*109 Styrene
2111=43 3 Plies .02 U.D, Glass Mat BPitto 110 90 102
4 Plies Nylon Duck(13 0Oz,)
3 Plies .02 U,D. Glass Mat
3111-44 4 Plies ,02 U,D, Glass Mat ® 110 90 100
1 P1y Nvlion Duek(13 0z.)
- 1 Ply OOGR260R13 2«1//#Inconel
? Pliar Nylon Duck(13 0z.)
1 Ply OO6RP60R13 21/4#Inconel
1 Ply Nylon Duek(13 0z.)
L PliQB 002 UQDQ GIGBB lﬂt
3111-=45 4 Plies ,M2 U,D, Glass Mat " 1ic 90 100
1 Ply Nylon Duck(13 0z,)
1 Ply OO7R210M16 2-1//#Inconel
2 Plies Nylon Duek(13 0z,)
1 Ply OOTR2Y0OM1€E P=1//4#Inconel
1 Ply Nylon Duck(13 Oz,)

4 Plies ,02 UD, Qless Kat
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. TABLE 1. CUNTINUED -

= Phyaical Chnzgc&nrigﬁiﬂm _-

- e Molding Conditions ' ' 01 Hes1n
Prensure, Fanel Walrht, Thicknans, Einal W4, Content,
L i1y VC, Time, Min, NeBale Size 0r./¥t .2 Inch Cloth ®t, g B
T 90 100 12 x 15* 234 o241 1,30 23.1

: T 90 100 12" x 157 24,1 245 1.35 25.9

_ P10 90 100 12% x 15" 2441 277 1.35 25.9
g 90 90 100 12% x 15%  23.9 . 240 1.34 25
S H10 90 100 12% x 15" 23.9 238 1.35 549
- 0 a0 100 12" x 15" 23.9 241 1.35 25,6
s

5 10 90 100 127 x 15" 41,0 237 1.7 23.6
- i 90 100 12" x 15"  23.0 131 1.77 7.3
. e 90 100 12% x 16" 20,5 .163 1.3 23.6
- s 90 100 12" x 15® 25,4 .160 1.96 20,6
- .0 90 100 12% x 15" 20,2 169 1.46 1.5
- ) 90 190 12% x 15% 29,2 .198 1.31 23.6
'J

‘ - a0 100 12" x 15" 2% .8 .188 1.57 6.3




VURE TAMINATWS FCEF BODY  ARMOR

atT6T " Wesln  ___ Balllutic Dete _
Thicknens, Tipal Contant, Morit Factor
LY Inch Cloth Wt, -, vso  COVE)~ s we, ¥y
155 1,32 243 1290 66,100
270 1.16 13.8 1275 7,700
A7 - - 1207 56,100
172 1,23 18.7 581 14,700
1.32 Phe3 £93 32, 00
- - 1741 68, 300
1.27 71,3 £53 29, 500
1.5 259 1277 36,700
1.30 23,1 £ 6 34, 150
1.40 28,6 865 27,100
1.35 75.9 914 3,100
1.34 254 1280 39,000
1.29 22,5 1248 70,700
1.92 24.3 1276 65, 300
1,43 30.0 1736 €0, 600
1.70 23,1 1221 64,100
1.37 27,0 1342 73,000
1.43 30.0 1357 71,200
1.25 20,0 1792 79,800
1.725 20.0 1201 65, 500
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Molding Conditions . _

Laboratory LAY-UP ¥
Book Number No., Plies Cloth Resin Tamp.,°C. Tima, Min,
3111=46 4L Plies ,02 U,D, Glase Mat Plaskon 920 110 Q0

1 Ply Nylon Duek(13 Oz.) *107 Styrene

1 Fly O09R174GS16 2-1/L#Gal,Steel

? Plies Nylon Duck(13 0z.)

1 Ply OO9R174GS16 2-1/4#GCal.Stesl

1 Ply Nylon Duck(13 Oz.)

4 Plies .02 U,D. Glass Mat
3111=47 24 Plies ,02 U.D, Qlass Mat Ditto 110 90
31711=48 24 Plies Nylon 7822 " 110 90
3111-49 18 Plies Nylor 7823 . 110 90
3111-50 13 Plies Nylon Duck(13 0z,) " 110 90
3111-51 22 Plieas Nylon Duck(130z.) . 110 90
3111-52 33 Plies Nylon 7823 " 110 90
3111-53 43 Plies Nylon 7822 . 110 90
311167 25 Plies Fiberglas BCC 165 » 110 90
311168 40 Plies Fiberglas ECC 165 . 110 90
3111-69 9 Plies Nylon Duck (13 Og.) " 110 90

1 Ply Aluminum Sheat ,020(3 S~1/2 Hard)
3111~70 19 Plies Nylon Duck(13 0z.) " 110 90

1 Ply Aluminum Sheet .024(61 ST)
3111-73 9 Plies Nylon Duck (13 Oz.) 110 90

1 Fly Aluminum Sheet ,024(61 ST)
3111-74 19 Plies Nylon Duek(13 Oz.) " 110 90

1 Ply AMuminum Sheet .020(3 S-1/2 Hard)

1
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TABLE 1., CONTINUED

Physical Gharacteristice

ctopdity Ratio: Reain —
Prassure, Panel Welght Thicknass, Final Wt, Content,

' e, Min, p.a.d, Size 0z,/Ft,” Inch Cloth Wi, y 4 Vs

90 100 12% x 5™ 25,2 176 1,42 29,6 103

12% x 15" 39.5 223U 1,06 5.3 170.
12" x 15" 0L .268 1.35 25,9 117
12% x 15" 23,3 261 1.22 17,0 114
12% x 15" 2c.0 -6 1.7 21.6 142
12% x 15 41.5 459 1.79 2.5 184;
12% x 15" 43,1 WAL 1.79 22.5 168"
12% x 15  43.0 WA79 1,30 23.1 167
12® x 15 30,2 172 1.54 35.0 1204
12% x 150 47,7 .281 1.6 33,7 170"
12% x 15% 02,7 .213 1.28 21.6 118;
12" x 15" 42,1 <430 1.28 21.8 1831
1°% x 15" 23,4 -2 VA 1.27 21.4 115¢
12" x 15% 42,0 42 1.3C 23,1 1™

.............
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Physical Goaractorigtics
Ratio: Resin
Weight Thicknaess, L) Content, Herit Facto
Og,/Ft.< Inch Cloth Wt, % V50 Z!VﬁOSE -: m-,,%it,,?.r[
25,2 2176 1.42 29,6 1036 42,700
5.3 1704 73,700
2549 1175 55,900
12,0 1143 5¢,200
23.6 1422 80,900
2.5 1841 81,700
22,5 1687 66,100
23.1 1673 €5,100
35.0 1296 55,500
33.7 1703 60,900
2.6 1182 61,600
21.8 1831 79,700
21.4 1156 57 500
23.1 177 74,700
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-2 TABLE 2, IDFNTIFICATION AND C
LAY-UP

T ResIn o Molding Conditiong .

Lehorstory No, Plies Nylon Duck Pickup, Pressur

Boo¥ Pumber Uncosrted Coanted 4 Temp., °C. Time , Min, pes.d,
> 3111-87-1 7 6> 100 90 100
3111-88-2 5 8 100 90 100
3111-8%-1 3 10 100 90 100
3111-RC=2 7 é 61 100 90 1%
111-90-1 5 8 ] 100 90 15
3111-00=2 3 10 100 90 15
3111=01~1 7 6 100 90 250
3111=901-2 5 8 100 90 250
3111 =-02=1 3 10 100 90 250
3111-07a2 7 6 100 90 100
1111-07%1 5 8 100 90 160
111~ 3=2 3 10 100 90 100
1111-01.-12 7 6 100 ) 15
111194 =2(3652=15« & g 100 90 15

?) (:.) ? /;:’

1111051 3 10 100 90 15
3111-06~2 7 é 100 90 250
3111 «0€¢=1 5 8///) 100 90 250
7111 =0Fa2 3 10 100 ac 250
7111771 13 55 100 an 100
3111-07=2 13 55 100 90 15
3111 -98=1 13 5% 100 90 250
11 e0F=2 13 4L? 100 90 15
N1 =N 13 42 100 90 100
2111092 13 L2 100 90 250
165211 13 37 100 90 300
a1l 13 37 100 90 40C
305 =21 13 37 100 90 500

-

—m—a— o

(I)Uneven resin distribution - repeated attemrts feiled to rroduce satisfactory panels.

(2)Rof. No. in brackets indicates number of replacement set of panels.
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ADENTIFICATION AND CHARACTERISTICS OF IAMINATES FOR BODY ARMOR

——— A T0 - W 2
— oot}

Phvepical Crarscteristice

|

. -+ Conditions Ratio: Rexin —_
g Pressure, Panel Weight Thickness, Fipnal W, Content,
i “tme , ¥in.  p.s.ds Size  0Oz./Ft.? Inch Cloth W%, % \EL
. 90 100 7Tx 7 21.9 0.289 1.16 13.8 132
90 100 Tx7 2h .4 0,293 1.21 23.6 131
90 100 7x7 267 0.263 1.42 29.6 133
G0 15 7x7 3.3 0,368 1.24 19,3 1331
a0 15 7x7 n=.6 0.326 1.3 26.5 130
90 1% 7 x 7 22,4 0.324 1.50 33.3 133
9C 250 7Tx7 23,4 0.261 1,26 20.6 137
90 250 7x"7 24.8 0.273 1.32 2.2 137.
90 250 7 x7 25,7 N,286 1.35 25,9 136!
Q0 100 7 x 7 22.0 0,297 1.17 14,5 131(
an 100 7 x 73.0 0,295 1.02 la.¢ 133!
an 100 7 x 7 240 0.293 1.28 21.9 1 36¢
) 15 7x7 20,0 0.310 1.15% 13.0 -
@0 15 7Tx 7 WA 0.327 1.28 21.6 131«
90 15 7x 7 26.8 n,n83 1.32 4.2 130¢
a0 250 7x "7 21.0 0.213 1.11 9.9 132(
a0 250 7x 7 23.1 0,272 1.722 18,0 136
G0 250 7x7 24.3 0.234 1.29 22.5 135C
an 100 7 x 7 27,7 0.297 1.47 32.0 1358
90 15 7Tx7 29,6 0.320 1,47 3€.3 1372
90 250 7x7 25,2 0,261 1.3 25.4 1357
a0 15 7 x7 27.6 0.321 1.47 32,0 1315
90 100 7x7 25.9 0,295 1.38 7.5 1341
90 250 7x7 2 o4 0,275 1.30 23.1 135/
ar 300 7Tx7 24,0 0,262 1.27 21,2 1268
90C 400 7x7 2442 0.257 1.28 1.8 1258
90 500 7T x7 23.9 0,245 1.27 1.2 1291
= == ——— =

ntisfrxctory panels,
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TAMINATES FOR BODY ARMCR

] O —— - — meon T
& o cpl Crerncteriptd
Ratio: Resin Ballistic Data
tght Thiekness Final ® Content, E;g I}g
; ATt Inch ’ Cloth g%t b4 V50 {{v50) - Wt.;g 2}
i e9 0.289 1.16 . 13,8 1325 20,200
.ok ".293 1.3 23,6 1318 71,200
a7 0.263 1.42 29.6 1338 67,000
o3 Nn,368 1.24 19,3 1338 76,800
g .6 (4326 1.3 26.5 1301 66,200
' YA 0,324 1.50 33.3 1320 46.000
. bod 0,261 1.26 20,6 1376 80,900
& ‘LB 0.273 1,32 24,2 1374 76,100
- WD n,286 1.35 25.¢ 1365 74,000
"0 0,297 1,17 14.5 1310 78,000
0 n,295 1.02 18,0 1335 77,400
.0 C.293 1.28 21.9 1360 77,000
.0 0.210 1.1% 13.0 - -
P 0.327 1.28 1.6 1312 71, 300
.2 N.283 1,32 2,.2 1305 68,700
O ".213 1.11 9.9 1320 23,000
w1 nu272 1,22 18.0 1363 20,400
3 D234 ] 2.5 1350 74,4400
.7 C.297 1.47 22,0 13:8 €€, 500
o6 0.320 1,57 36,3 1272 63,600
.2 0061 1.3 25.4 1357 73,000
.6 .31 1.47 32,0 1315 62,700
. 9 .295 1.38 27.5 1241 69, 500
' od .275 1.% 23.1 1354 75,200
3 .0 0262 1.7 21.2 1268 6,900
2 (1,257 1.28 1.8 1258 €5,400
: .9 n.2¢5 1.27 21,2 1291 7¢, 000
N

-

L
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TAPLE 3, IDENTIFICATION AND !
LAY=-UP
. Resin Molding

Laboratory Pickup,

Book Number No. Plies Cloth Resin Tamp.,°C. Time
g 3526w 13 Nylon Duck Paraplex P-13 3.4.8 100 ]
. Yo EowTa? Ditto Ditto 38,2 100 1

36£2+102 w ® 17.5 100 1

3652-11=2 " Laminac 413 18,6 100

3652«12=1 " Pitto 18.2 100 6

36£2«12-2 " . 39,0 100 €

3€52-13=1 . - 19.6 100 é

365213=2 . » 30,2 100 ¢

2652-14-1 " . »8.6 100 6

j€2e01-1 " " 39.4 100 é

36520161 6 Nylon; 1 S.S. Cloth; 6 Nylon Plaskon %§ ‘%&539.2 100 4

2522162 4 Nylon; 1 S5.S. Cloth; 2 Nylon; w

1 S,S. Cloth; 4 Nylon Ditto 4.0 100 4
3E52-17=-1 2 Nylen; 1 S.S, Cloth; 2 Nylon;

Cloth; 2 Nylon " 43.3 100 4
3€52-17-2 ? Nyleon; 1 S5,S. Cloth; 1 Nylon;

1 S.S. Cloth; 1 Nylon; 1 S.S.

Cloth; 1 Nylon; 1 S.S. Cloth;

2 Nylon ® 40,0 100 é

W ro=18=1 6 Nylon; 5 S.S. Cloth Alternately ® 42.4 100 4

36E60-20=2 19 ECC 165 Fiberglas " 47,0 100 4

3€:2-27-1 19 ECC 165 Crisscross . 40.0 100 1

3652=2%=2 19 ECC 165 Crisccross " 40,0 100 E

€ 52=2-1 19 ECC 165 Crisscross - 40,0 100 f

3 52-01-2 37 Silane #3032 (Ramie) " 100 )

3 c2eD" ] 22 S1lane #6121 (Ramie~Rayon) " 39,1 100 A

|

"""""""""""""""""""""""""""""""""""""""
vvvvv
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TAPLE 3. IDFNTIPICATION AND CHARACTYRISTICS OF TAMINATES FOR BODY ARMOR

TP FPhysical
- Resin Moldin

Pickup, Prernaure, Panel Welght, Thien

Resin 3 Temp.,°C. Time,¥in. p.s.d. 8ize  0z./Ft.% In
Paraplex P=-13  34.8 100 120 100 T x TV 2 0.2
Ditto 38.2 100 120 250 7% x 7% 23,8 0,2

" 17.5 100 120 250 TR x 7" 2.0 0.2
Laminac 4134 18,6 100 60 250 7% x 7" 22.8 0.2
Bitto 18,2 100 60 100 7% x TC 20,7 0,2

. 39,0 100 60 100 7% x 7* 23,7 0.7

LE 19,6 100 60 250 " x 7 231 0.2

. 30,2 100 €0 100 7" x 7" 23,9 "o

" 78,6 100 60 250 7% x " 7.8 O,

n 39.4 100 60 15 T® x ™ 2¢.0 0, 1]

4 Tnglk ) * o ’ " " e %
:1, Plachon 9§'£‘n_%39 2 100 60 100 7% x 7 26.5 n 7’1
Ditto 41,0 100 60 100 ™ x 7" 25,2 (1,0
43.3 100 60 100 ™ x 7" 23.8 0,7

40,0 100 €0 100 ASD A 23.9 0.1

4244 100 60 100 7% x 7" 28 »

41,0 100 60 100 7" x 7" 23,8 (.1

40,0 100 60 100 A A 23.6 .

40,0 100 60 15 ™ X" ’5.5 W1
4C .0 100 60 250 A SAY A ( .’J

100 90 100 TR x T" 2L,2 {3

19.1 100 60 100 T x T* 24,0 C.™

.................................................................
............
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FOK BODY ARMOR
_Physical Charagteripiics Ballistic Data
_ Ratios Resin , it _Fag

1 Welght, Thicknese,  Fingl W&, Content, V5C E(Vs"o!ﬁ a n.}%a
’ 0z./Ft.2 Inch Cloth ¥t, S
A T-TAY) 0.285 1.30 23.1 1312 70,547

7" 23.8 0.269 1.26 20,6 1307 7,775
S 22,0 0.265 1.17 14.5 1317 78,840
7" 2.8 0.275% 1.21 17.3 1382 83,769
AN 0.292 1.20 16.7 1353 80,684
AL 0.285 1.26 20,6 1378 80,122
S 23,1 0,271 1.23 18,7 1380 82,442

7% 23,9 0.288 1.27 7.2 1372 78,761

e 00,8 0.270 1.21 17.3 1389 84,619
M 28,0 0.31C 1.33 2,.8 1348 72,684 i cemrmam oty

7 26,5 0.278 1.34 25.4 1302 63,970
LT 25,2 0.73 1.30 27,1 1165 53,558
e 23,8 0.202 1.23 18.7 1067 47,836
t 7Y 23,9 0.190 1.20 16.7 1025 43,959
L7 23,8 0.143 1,32 242 1002 42,185 S e
SN 23,6 0.142 1,31 347 1260 67,271
T 25,5 0.163 1.41 26,0 1220 58, 369
ANV 0.131 1.24 19,4 1314 77,080
ST 24,2 0.304 1.36 2644 680 19,107 )
LT 24,0 C.277 1035 26.0 620 16,017

p.2S R

. C A PRC I S IV L ST I T T IR S SIS St S T “- e e e et N !_.‘..“'. Sttt -.‘_. cat o ;_‘i
"""""" - " : W " T . \ . = LI S W YR
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TABLE 4., STUDY OF T™'® FFFYWCT OF PANEL SIZE ON 1
FOR 13 PLIFS NYLON DUCK BONDFD WITH

Physd
. ditio
N Laboratory Fressure, Weight, Th
Book Number Temperature,®C, Time, Min,. p.8.i. 0z./Ft.?
3111-95-2 100 90 250 21.0 0
3652=27 100 é0 250 21,0 0
1652-27 100 60 250 21,0 0
265 0m27 100 60 250 23,0 o
3111=-89-7 100 90 15 23,3 0
265228 100 60 15 24,1 0
3656228 100 60 15 24 0
3652-28 100 60 15 24.9 0
166008 100 60 15 24.9 0
3111902 100 90 15 28.4 o]
3 £2eD9a] 100 60 | 15 26.7 0
W E2-091 100 60 15 26.7 0
e 3657-29-1 100 60 15 26.9 0
L
» 3111-92-1 100 90 250 P2 0
'
E 3 £2-29-2 100 60 250 6.0 0.
R 3652-29=2 100 : 60 250 b5 0,
: L
o
:
3
; /2.
b
-

i
.
St
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7 FFFECT OF PANEL SIZF ON THE PRCBABLE BALIISTIC LIMIT
L1¥8 NYLON DUCK BONDED WITH PLASKON 920 LISIN

| Phyelcal Chracteriptics Ballistio Deta
e, Weight, Thicknass, Content, Panel (V50)§
i Cz./Ft.? Inch g Size V50 Merit Factory ‘;;
21.0 0.213 9.9 7x7 1320 82,971
22,0 0.255 9.9 13 x 16 1357 a0, 063
3.0 0,255 9.9 13 x 16 1365 80,010
:; 23.0 0.255 9.9 7x7 1350 79,279
55 23.3 0.368 19.3 7x7 1238 76,234,
b 24,1 0.275 19.3 13x16 13%6 74,062
g 2.1 0.275 19.3 13 x 16 1340 74, 506
c 24.9 0.275 19.3 7x7 133 71,040
24.9 0.275 19,3 7x7 133 71,683
°8.4 0,324 33,3 7x7 130 62,285
26,7 0.276 37,3 13 x 16 1349 68,157
26,7 0.276 3.3 13 x 16 1353 68,562
| 26,9 0.278 33.3 7x7 1325 65,265
;3 0e,2 0.286 5.9 7x7 1365 73,937
E 2,0 0.277 5.9 13 x 16 1344 69,474
2 4e5 0.265 25.9 7x7 1355 74,940
;
s§ “1>
5.
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TABLE 5. CCMPARATIVE FIRING DATA ON CALCULATED
AND GRAPHICAL V50 VALUES
Caloulated V50 VS0 Ballistic Limit

Average Vleight, ‘Ballistic Limit as read directly from

Lot No. 0% ¢/5q el te {£ps) Percentage Curves,(fps)
3111-1 2le9 1290 1298
3111-8 2843 1275 1270
3113-10 2567 1207 1196
3111~-11 2340 581 570
311112 2le9 893 89k
3111-13 hhe6 1743 1743
31111 2ka7 853 818
3111-15 k2ol 1237 1238
311116 3846 1236 1243
3113-17 2Le5 865 857
3111-18 2lie5 9L, 903
3111-19 10.7 1280 1273
311120 2146 12148 1260
3111-21 2540 1276 1278
3111-22 2501 1236 1233

....................
.......................................................
..............................................
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RESTRICTED
DETAILED RESULTS FOR LOT 31ll-l

Test of laminated Armor with Cale +22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rd, Panel Rd, Panel Rd,
. _Noe Nos Velocity Result Noe Noe. Velocity Result Noe Noe Velooity Result
T l-3 1 1282 PP 2-3 1 1337 CP 3.3 1 1279 cP
2 1269 PP 2 1295 cP 2 1256 CP
3 1h93 CP 3 1179 PP 3 1208 PP
L W29 CP 4 1256 PP N 1253 CP
5 1381 cP 5 1256 CP 5 1182 PP
6 1305 cP 6 1208 PP 6 1182 PP
7 1340 cP 7T 1171 PP 7 1220 PP
8 1312 CP 8 1253 CP 8 2Ll PP
9 1256 PP 9 1256 PP 9 1220 FP
10 1266 PP 10 1272 PP 10 1266 PP
1 1299 FP 11 129¢ PP 11 #1235 CP
12 1348 CP 12 1309 PP 12 1241 PP
13 1279 PP 3 1279 PP 13 1155 PP
I 1389 CP i 1269 CP 1 1235 CP
15 1262 PP 15 1366 CP 15 1222 PP
16 1305 CP 16 1333 cP 16 1282 PP
17 #1351 PP 17 692 PP 17 1326 CP
18 1359 CP 18 1340 CP . 18 1235 PP
19 1333 CP 19 1393 CP 19 1289 ce
20 1425 CP 20 1253 PP 20 1351 CP
21 1205 FP 21 1071 PP 21 1385 - CP
22 1266 PP 22 1253 PP 22 1312 CP
23 1312 PP 23 1285 PP 23 1370 CP
2l 1289 PP 2l 1316 PP 2l 1366 CP
25 1250 cp 25 1225 PP 25 1337 CP
26 1370 CP 26 1211 PP 26 1190 PP
27 13kh cP 27 121 PP 27 21 PP
28 1238 PP 28 27 PP 28 1168 PP
29 1351 CP 29 121¢ PP 29 1188 PP
30 1266 PP 30 1337 CP
31 1250 PP 31 1359 CP
32 1276 PP 2 1355 CP .
e 33 1312 CpP 33 1312 CP
S 3L 11688 PP 3k 1323 CP
35 1196 PP 35 1259 PP
36 1282 PP 36 1276 PP
37 1259 cP 37 1235 PP

#High Partial 1351 fps
##Low Complete 1235

Zone of Mixed Results 116 No. Partialss 35
C ‘ Noe Completes: 31

* RESTRICTED
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RESTRICTED
DETAILED RESULTS FOR IOT 3111-8

Test of Laminated Armor with Cale ¢22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rd, Pansl Rd, Panel. Rd,
Nos No. Velocity Result Nos Noe Velocity Result Noo Noe Velocity Result
-3 1 1220 PP 2-3 1 1377 cP 3-3 1 1370 CP
2 1131 PP 2 1312 cr 2 1302 CP
3 24 PP 3 1285 CP 3 1377 CP
b 1272 CP b 1393 CP N 1247 PP
5 1330 cP 5 1393 CP S 1256 PP
6 1312 CP 6 1253 cP 6 w12l CP
7 1333 cP 7 1348 ¢P 7 1247 PP
8 1188 PP 8 1174 PP 8 124 PP
9 1289 CP 9 1163 PP 9 1305 CP
10 1323 CP 10 1092 PP 10 1168 PP
1 1302 CP 11 1182 PP 11 1295 cP
12 %1316 PP 12 1256 PP 12 1285 CP
13 1217 PP 13 1190 PP 13 1188 PP
7 1269 PP 1 1182 PP 1, 1259 PP
15 1193 PP 15 1326 cr 15 1235 PP
16 1282 PP 16 1263 CP 16 1252 CP
17 1139 PP 17 1263 CP 17 1309 CP
18 1266 PP 18 1066 2p 18 1276 PP
X 19 1285 PP 19 1302 CP 19 1344 cp
. 20 1263 PP 20 1168 PP 20 1247 PP
i 21 1330 CP 21 1289 CP 21 1289 CP
22 1337 ()3 T 22 1253 PP 22 1179 PP
23 1333 CP 23 1241 PP 23 1182 PP
2L 1337 cPp 2h 1333 cP 2l 1238 PP
25 134k cP 25 1176 PP 25 1182 PP
26 1393 cr 26 1289 cP 25 1199 PP
27 1276 CP 27 1196 PP
28 1295 CP 28 1211 PP
29 1276 PP 29 1182 PP
30 1309 cP '
31 1299 PP
32 1279 PP
CH .
: # High Partial 1316 fos
#* Low Complete 12Liy Noes Partialss 19
Zone of Nixed Resulis 72 Noe. Completess23
3
RESTRICTED

..............
...................................
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Panel Rd,
Nos Velocity Result No, No, Velocity Result Noo No., Velocity Result;

Noae

RESTRICTED

DETAILED RESULTS FOR LOT 3111-10

Test of Laminated Armor with Cale ¢22 T37

Fregment-Simulating Projectile

Obliquitys Zero

Panel Rd,

1-3

Panel Rd,

1 1194 PP 223 1 1256
2 1194 CP 2 1266
3 1149 PP 3 1253
N 1199 CP h 1193
5 1241 PP 5 1208
6 1256 CP 6 112l
7 2Ly CP 7 1136
8 1106 PP 8 1190
9 1211 CP 9 917
10 1188 PP 10 1222
11 1004 PP 11 1235
12 1166 PP 12 %1179
.13 118% CP 13 1229
1 1087 PP I 1202
15 1171 PP 15 1160
16 1106 PP 16 1106
17 1078 PP 17 1031
18 1186 PP 18 1062
19 1171 PP 19 713
20 1202 PP 20 1022
21 1235 cP 21 960
22 1241 PP 22 1002
23 1292 CP 23 1016
2L 1179 PP 2k 1006
25 1037 PP 25 99k
26 1316 CP 26 12
27 1253 CP 27 1062
28 1121 PP 28 1066
29 1202 PP 29 1179
30 1211 cP 30 1099

31 1250 PP

32 #1266 PP

#High Partial 1266 fps
s#Low Complete 1179
Zone of Mixed Results 87

RESTRICTED

CP
cP
cp
CcP
cp
PP
PP
PP
PP
cr
CP
CP
cpP
cp
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP

-3 1 1229

2 1229

3 1166

L 1066

5 1185

6 1259

7 1309

8 1190

9 1253
10 1263
11 1225
12 1244
13 1302
1 1182
15 1225
16 1104
17 1121
18 1Ly
19 1106
20 1185
21 1217
22 1285
23 1229
2L 1168
25 1211
26 112Y
27 1185
28 1085
29 1155
30 11h9
31 1101
32 1309

No. Partialss 18
No. Campletess 29
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DETATLED RESULTS FOR LOT 3111-11

Test of Laminated Armor wiith Cale 422 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rd. Panel Rd.
Noo  Noe Velocity Result, Noe  Nos Velocity Result
1-1 1 mi CP i-l 26 392 PP
2 887 cp 27 588 cp
3 619 cP 28 cL,8 PP
b L81 PP 29 Ly PP
5 605 CP 30 L85 PP
6 855 cP 31 k97 PP
7 737 cP 32 732 Ccp
8 529 PP 33 753 CP
9 #4566 CP 34 530 PP
10 661 CP 35 539 PP
11 705 cP 36 67h cp
12 613 CP 37 707 cp
13 602 cP 38 575 CP
1 77 CP 39 552 PP
15 Lh3 PP Lo Léh PP
16 212 PP Al 655 cP
17 532 PP L2 763 CP
18 755 CP L3 381 PP
19 702 CP Lk 700 CP
20 #630 PP LS 328 PP
21 595 PP L6 178 PP
22 770 CP L7 299 PP
23 659 CP
2l 672 cP
25 671 CP
#High Partial 630 fps
#eLow Complete 566 Noo Partials; 2
Zone of lixed Results 6l Noo Campletess 7
RESTRICTED
""" e L
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DETAILED RESULTS FOR LOT 3111-12

Test of Laminated Armor with Cal, 22 T37
Fragment-Simulating Projectile

Obliquitye Zero

" panel Rds Panel Rd, Panel Rd,

X Noo Noe Velocity Result Nos No. Velocity Result No, Nos Velocity Result
-3 1 1142 CP 2-3 1 8L2 PP 3-3 1 951 CP
2 973 CP 2 992 cP 2 871 PP
3 k2 PP 3 936 CP 3 933 cP
s 743 PP L 980 CP L 1010 cp
5 870 PP 5 859 PP S 969 CP
6 1075 CP 6 72L PP 6 L2 CP
7 839 PP 7 870 PP 7 975 CP
8 911 CP 8 882 PP 8 940 cp
9 855 PP 9 994 Ccp 9 828 PP
10 893 PP 10 1073 CP 10 812 PP
11 882 TP 11 850 PP 1n 826 PP
12 865 PP 12 810 PP 12 91k cP
13 oL9 CP 13 w91} P 13 859 PP
11 1068 CP 1 820 PP b} 867 PP
15 935 cP 15 678 PP 15 876 CP
16 952 CP 16 903 PP 16 890 PP
» 17 1025 CP 17 836 PP 17 859 CP
b 18 998 CP 18 820 PP 18 919 CP
19 672 2P 19 702 PP 19 919 CP
20 9L0 CP 20 936 CP 20 731 PP
21 909 CP 21 680 PP 21 874 PP
22 1012 cr 22 973 CP 22 693 PP
23 781 PP 23 921 cP 23 7h2 P
2L 907 cP 2h 828 PP 2 705 PP
25 836 PP 25 862 PP 25 813 PP
26 810 PP 26 795 PP 26 1004 cP
27 L7 CP 27 836 PP 27 926 CP
28 774 PP 28 1042 cP 28 919 Cp
29 820 PP 29 965 cp 29 702 PP
A 30 L7 CP 30 855 PP 30 732 PP
-9 31 722 P2 31 su8L5 CP 3 928 CP
32 963 cp 32 808 PP
: 33 766 PP
3L 716 PP
35 965 CP
#High Partial 91l fps
##Lew Complete 8L5 No. Partialss 18
Zone of Mixed Results 69 No. Completes: 7

RESTRICTED
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DETATLED RESULTS FOR LOT 3111-13

Test of Laminated Arnor with Cal, .22 T37
Fragment-Simulating Projectile

Obliquity: Zero

Panel iid, Panel Rd, Panel Rd,
Noo Noa Velocity Result Noe Noe Velocity Result Noe. No, Velocity Result
1-3 1 1222 PP 2-3 1 1779 PP 3-3 1 1832 CP
2 1hoL PP 2 1761 CP 2 1712 CP
3 37 PP 3 1672 PP 3 1799 HY
L 1524 PP L 1859 CP N 1639 PP
5 1,88 PP S 1759 CP 5 1730 CcP
6 1672 PP 6 2016 CP 6 1650 PP
7 1792 CP 7 175L PP i 1623 PP
8 1866 cp 8 1695 PP 8 1678 PP
9 1748 cP 9 1701 P 9 1866 CP
10 1742 PP 10 1712 PP 10 1650 PP
11 172 CP 11 1712 P 1 1634 PP
12 1773 PP 12 1761, CP 12 1695 PP
13 1873 () 13 1773 cP 13 1706 PP
pi 1718 PP 1 1701 PP 1 %1701 CP
15 1695 PP 15 1754 CP 15 1792 CP
16 1684 PP 16 1992 CP 16 1742 PP
17 1701 PP 17 1730 PP 17 1792 CP
18 1689 °P 18 1805 CP 18 1818 cp
19 20L9 CP 19 1832 CP 19 1754 cP
20 1818 CP 20 1773 CP 20 1730 CP
21 1672 PP 21 1786 CP 21 1805 CP
22 1754 CP 22 1773 CP 22 1812 CcP
23 1736 Cp 23 1736 PP 23 1852 CP
2L #1808 PP 2L 1567 PP 2k 1730 CP
25 1695 PP 25 1773 PP 25 1724 PP
26 1701 PP 26 1812 CP 26 1742 PP
27 202 CP 27 1773 CP 27 1608 PP
28 1718 PP 28 1724 FP
29 1567 PP
30 1792 CP
#High Partial 1805 fps
##Low Couplete 1701 No, Partialss 21
Zone of Mixed Hesults 0L No. Completess 26
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DETAILED RESULTS FOR LOT 3111-1h
- Test of Laminated Armor with Cale .22 T37
f' Fragment~Simulating Projectile
8 Obliquitys Zero
Panel Rd. Panel Rd, Panel Rd.
Noo, Nee Velocity Rasult Moo Noe Velocity Result Noo Nos Velocity Resul
1-3 1 858 cp 2-3 1 891 CP 3-3 1 931 cP
2 934 CP 2 873 CP 2 893 CP
3 732 PP 3 828 P2 3 923 cp
N 800 PP N 956 CP N 713 PR
5 904 cP 5 858 PP 5 954 cp
6 681 PL 6 868 CP 6 956 cp
7 7he PP 7 814 PP 7 820 PP
8 826 PP 8 99 CP 8 856 'CP
9 838 CP 9 L7 CP 9 883 CP
10 612 PP 10 831 PP 10 984 cP
1 713 PP 1 898 CP 11 858 CP
12 L7 cP 2 901 CF 12 969 cP
13 980 cP 13 956 cP 13 733 PP
M 637 PP U 98L (1 1 756 PP
" 15 731 PP 15 876 cp 15 760 PP
8 16 743 PP 16 956 CP 16 727 PP
; 17 871 PP 17 669 PP 17 787 PP
. 18 861 PP 18 743 P 18 833 c?
19 952 CP 19 800 7P 19 862 cP
. 20 710 PP 20 865 PP 20 832 CP
- 21 1006 cr 21 787 PP 21 836 CcP
g 22 816 PP 22 896 CP 22 996 cP
5 23 800 PP 23 805 PP 23 %829 CP
’ 2 1089 CP 2l 781 PP 2l 739 PP
: 25 1000 CP 25 618 PP 25 563 PP
26 965 cP 26 701 PP 26 566 PP
27 808 PP 27 785 PP 27 L5 PP
28 828 PP 28 840 FP 28 931 CP
29 883 2P 29 691 PP 29 792 PP
30 829 P 30 906 cP 30 722 PP
(." 31 %926 22 31 92l cP 31 850 2P
- 32 0L 2P 32 678 PP 32 621 PP
33 8L6 PP 33 67hL PP
34 759 PP
35 770 PP
36 824 PP
#High Partial 926 fus 37 762 PP
##Low Complete 829 No. Partialsy 11
Zone of iiixed Results 97 Noe Completes: 22
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DETAILED RESULTS FCR LOT 3111-15

Test of Laminated Armor with Cal, ¢22 T37
Fragment-Simulating Projectlle

Obliquity: Zero

- J.v  Panel Rd, Panel Rd, Panel Rd,
r 3 Noo Nosy Velozity Result Nos Noo, Velocity Result No~ ios Velocity Eggg}ﬁ
1-3 1 1333 cP -3 1 1299 cP 3-3 1 124 CP
2 1133 cr 2 1225 PP 2 1196 PP
3 118¢ CP 3 1208 PP 3 1190 cP
¢ b 1079 PP L u7n PP L 1340 CP
5 1179 PP S 1188 PP 5 1185 PP
6 1002 PP 6 1199 PP 6 1276 CP
7 1131 PP 7 1295 cP 7 1202 PP
8 1235 PP ] 12hh PP 8 1266 cp
9 1132 PP 9 1272 CP 9 1269 cP
Ry 10 #1134 CP 10 1232 PP 10 12k 5
11 114y PP 1 1253 CP 1 1269 CP
. 12 1155 PP 12 1229 PP 12 1235 PP
13 1272 cP B 1305 CP 13 1259 cP
W 124 PP 1N 1276 cP 1 1222 PP
k. 15 11Lh PP 5 1266 CP 15 1250 FP
N 16 1269 c? 16 1208 PP 16 992 PP
S 7 1160 PP 17 1205 PP 17 124, PP
[ 18 1259 cp 18 1355 cp 18 1302 CP
o 19 1299 CP 1y 1279 CP 19 1292 CP
g 20 1323 cp 20 1276 cp 20 121, PP
21 1269 c: 21 1282 CP 21 1259 cP
22 1078 PP 22 #1269 PP 22 124l PP
23 1119 PP 23 1269 cr 23 171 PP
2 1075 2P 2l 1250 cP 24 1220 PP
25 1220 PP 25 1323 cP 25 1179 PP
26 1238 PP 26 1259 cP 26 1185 PP
27 1171 CP 27 1292 cp 27 1199 PP
s 28 1225 PP 28 1208 PP 28 1096 PP
3 29 1250 CP 29 1292 cp 29 1196 PP
. 30 1256 cp 30 21 CP 30 998 PP
® )| 1106 PP 31 1214 #P 3! 1276 CP
#High Partial 1269 fps
N sLow Complete 1134 No. Partialssy 39
Zone of Mixed Results 135 No, Completess 23
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DETATLED RESULTS FOR LOT 3111-16

Test of Laminated Armor with Cal. .22 T37
Fragment-Simulating Projectile

Noe  Noe Velocity Result Noe

1-3 1 1543
2 1253
3 1087
L 1059
5 1278
6 1757
7 958
8 1276
9 1229

10 1202
11 1276
12 1185
13 1092
1 1188
15 11
16 1147
17 17
18 1126
19 1250
20 12l
21 1202
22 1259
23 247
2L 1253
25 2Ll
26 1247
27 1217
& #High Partial

wwLow Camplete

Zone of liixed Results

2

PP
PP
PP
PP
PP
cp
PP
CP
cp
CP
cp
PP
cp
CP
PP
PP
cp
FP
P
Ccp
crp
PP
PP
PP
PP
FP
PP

5

12

Obliquitys Zero
Panel Rde Panel Rde
Noe Velocity Result Nos Nce Velocity Result
P 2.3 1 1174 PP 3-3 1 1202
cP 2 1292 cp 2 1205
FP 3 1008 PP 3 1199
PP L 1196 PP i 1193
PF 5 1253 CP S #1289
FP 6 1355 CP 6 1312
PP 7 1269 cP 7 1256
CP 8 1272 cP 8 1312
PP 9 1179 PP 9 124
PP 10 121l CP 10 1302
CF 11 #1182 CP 1 1366
PP i2 1152 PP 12 1227
PP 13 1155 PP 13 1276
PP b I 1250 CP U, 1208
PP 15 952 PP 15 121}
PP 16 1037 PP 16 163
PP 17 1055 PP 17 1285
PP 18 936 PP 18 1220
cp 19 977 PP 19 1199
CP 20 1217 (1) 20 1266
PP 21 1134 PP 21 1272
CP 22 1119 PP 22 1071
CcP 23 1087 PP 23 1190
PP 2l 1082 PP 2L 1188
PP 25 1087 PP 25 1179
PP 26 1087 PP 26 1099
PP 27 1089 PP 27 1211
28 174 PP
29 1253 PP
1259 fps
1182 No, Partialss
17 No. Completess
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DETATLED RESULTS FCR LOT 3111-17

Test of Laminated Armor with Cals #22 T37
Fragment-Simulating Projectile

Cbliquitys Zero

»' Panel Rd, Panel Rd, Panel Rd.
_ - _Nos No. Velocity Result Nos No, Velocity Result _Nos No, Velocity Result
S -3 1 73 PP 23 1 911 CP -3 1 805 PP
' 2 739 PP 2 986 CP 2 816 PP
5 3 992 CP 3 956 CP 3 661, PP
g L 990 CP N 822 PP L 749 PP
‘B 5 799 PP 5 916 CP 5 828 PP
k- 6 978 cP 6 973 CP 6 890 CP
. 7 87k PR 7 912 CP 7 773 PP
H 8 821 PP 8 880 cP 8 1027 CP
: 9 865 PP 9 814 cP 9 1059 CP
- 10 978 CPp 10 %1809 CP 10 1014 CP
: 11 1073 CF 11 792 PP 11 %929 PP
12 1053 CP 12 758 PP 12 822 PP
13 980 CP 13 865 PP 13 940 CP
1! 909 PP )Y 812 PP b 915 CP
15 967 cp 15 926 CP 15 890 cP
16 o2l PP 16 598 PP 16 956 CP
17 933 cP 17 828 PP 17 960 CP
18 877 PP 18 87 Ccp 18 653 PP
19 990 CP 19 893 CP 19 858 CP
20 831 PP 20 672 PP 20 814 PP
21 919 - CP 21 845 CP 21 862 CP
22 911 CP 22 756 PP 22 91 CP
! 23 975 CP 23 761 PP 23 877 CP
- 2l 990 Ay 2k 767 PP 2l 906 CP
. 25 951 CP 25 765 PP 25 hs PP
“ 26 888 cP 26 786 PP 26 907 CP
& 27 880 PP 27 838 CP 27 672 PP
- 28 877 PP 28 821 PP 28 876 PP
" 29 8586 PP 29 72 PP 29 6Ll PP
2 (o #High Partial 929 fps
= #xLow Complete 309 No. Partials; 21
Zone of iiixed Results 120 No. Completess 23
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DETAILED RESULTS FOR LOT 3111-18

Test of Laminated Armor with Cal, 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rd, Panel Rd, Panel Rde
Nos No. Velocity Result No, No, Velocity Result Nos No, Velocity Result
1-3 1 833 PP 2-3 1 1018 CP 3-3 1 817 PP -
2 1073 CP 2 858 PP 2 896 cp
3 917 PP 3 978 CP 3 1085 CP
N 996 cP L 813 PP L 82h PP
5 803 PP 5 8L9 PP 5 951 CP
6 101 oP 6 917 CP 6 876 PP
7 893 CP 7 638 PP 7 894 PP
8 901 PP 8 694 PP 8 893 PP
9 828 PP 9 986 CP 9 68L PP
10 931 CP 10 952 CP 10 797 PP
11 933 . CP 1 870 PP 11 890 CP
12 80s PP 12 98l CP 12 917 CP
13 753 PP 13 #952 PP 1 556 FP
1Y 839 PP i 733 PP pH 795 PP
15 590 PP 15 996 CP 15 809 FP
16 926 CP 16 858 PP 16 831 PP
17 796 PP 17 8L9 PP 17 682 PP
18 8L9 PP 18 799 PP 18 (N8 PP
19 893 PP 19 1000 c? 19 720 PP
20 894 CP 20 756 PP 20 933 CP
21 962 CP 21 1046 CF 21 1002 CP
22 856 PP 22 899 CP 22 994 cp
23 ) CP 23 99k CP 23 890 PP
2l 960 CP 2l 919 PP 2L 963 CP
25 901 PP 25 832 PP 25 773 PP
26 929 PP 26 861 PP 26 958 cP
27 859 PP 27 82L PP 27 975 cP
28 951 PP 28 978 cp 28 923 CP
29 1010 CP 29 765 PP 29 786 PP
30 831 PP 30 N PP 30 899 CP
31 924 PP 3 718 PP 3 751 PP
32 617 PP 32 858 PP
33 790 PP 33 831 PP
34 945 PP 3k 965 cP
#High Partial 952 fps
##Low Complete 890 No. Partialss 13
Zone of Mixed Results 62 No. Completess 16
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DETAILED RESULTS FOR LCT 31)1-19

Test of Laminated Armor with Cal, .22 T37
Fragment-Simulating Projectile

Obliquitys Zerc

+'*’ Panel Rd, Panel Rd, Pansl Rd,
" _No._ Noe Velocity Result No. No., Velocity Result Nn, Nos Velncity Result

1-3 1l 1266 cP 2-3 1l 1393 CP 3=3 1 1326 cp
2 1279 cP 2 1333 cP 2 1381 CP
3 1166 PP 3 1488 CP 3 1235 CP
i 1263 PP L 1370 CP L 1225 PP
5 1232 7P 5 1355 CP 5 117 PP
6 129% cP 6 1553 CP 6 148 PP
7 1316 CP 7 1712 CP 7 1355 CP
8 1265 PP 8 1176 PP 8 1232 PP
9 1225 PP 9 1,488 CP 9 1199 PP
10 1269 CP 10 1295 CP 10 1279 CcP
11 1295 PP 11 1326 CP 11 #%1217 CP
12 1272 CP 12 1385 CP 12 1279 CP
13 1220 PP 13 1319 CP 13 1282 CP
U 2075 C? b1 1266 CP ik 1208 PP
15 1263 PP 15 1351 CP 15 1306 PP
16 1253 PP 16 1193 PP 16 1256 PP
17 1L7h PP 17 1370 CP 17 1276 CP
18 1299 CP 18 1259 PP 18 1333 CP
: 19 1377 cP 19 121, PP 19 1185 PP
20 1157 PP 20 1217 PP 20 1214 PP
-y 21 1196 PP 21 1362 cP 21 1229 PP
22 1323 P2 22 1217 PP 22 107% FP
23 1381 CP 23 121h PP 23 137h CP
2l 1488 (1) 2l 1157 PP 2l 134k cP
25 1174 PP 25 12)41, PP 29 1131 PP
26 1323 PP 26 1302 PP 26 1351 CP
27 1319 PP 27 1309 CP 27 1126 PP
28 1250 PP 28 1453 CP 28 1155 PP
- 29 1235 PP 29 1066 PP 29 1269 cP
. 30 1250 PP 30 1229 PP 30 1250 PP
(o 31 %1326 PP 31 10l CP 31 124k PP
32 1453 cp 32 1147 PP 32 1272 PP

33 1282 PP 33 1220 PP

#High Partial 1326 fps
#xLow Jomplete 1217 No. Partialss 3%
Zone of Mixed Results 109 No, Completess 20
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DETAILED RESULTS FOR LOT 3111-20

Test of Laminated Armor with Cale 22 T37
Fragment~-Simulating Projectile

Obliquity: Zero

.~ Panel Rd, Panel Rd, Panel. Rd. _
" _Noe Noes Velocity Result _Nos Noa Velocity Result _Noo Noo Velocity Result
-3 1 637 PP 23 1 1302 cP 3-3 1 2Ll CP
2 630 PP 2 1285 CP 2 1168 PP
3 1136 PP 3 1211 PP 3 1208 CP
L 1429 cP N 1217 PP [ 1235 CP
5 1109 PP 5 1168 PP S 1211 PP
6 1285 CP 6 1355 CP 6 n7 PP
7 1168 PP 7 1196 PP 7 #1188 CP
8 1202 CP 8 1359 cP 8 1263 PP
9 1176 PP 9 1182 PP 9 1222 PP
10 1285 cp 10 1269 cP 10 124Y PP
b 1199 PP 11 106L PP 11 12hk cP
12 1099 PP 12 1272 PP 12 1157 PP
13 113k PP 13 121 PP 13 1155 PP
1 121 PP i)} 1182 PP 1 1266 PP
15 1247 CcP 15 #1299 P 15 1229 PP
16 1196 PP 16 1185 PP 15 1022 PP
17 1179 PP 17 1176 PP 17 1316 CP
18 1269 CP 18 1131 PP 18 1259 cP
19 1295 cP 19 1179 PP 19 124k CP
20 121 CP 20 1182 _FP 20 1259 CP
21 1211 PP 21 1299 CP 21 1295 CP
22 1295 cr 22 1389 cp 22 1068 PP
23 1134 PP 23 1259 CP 23 1166 PP
2l 1208 PP 2l 1035 PP 2l 1351 CP
25 1312 cp 25 1144 PP 25 1282 CP
26 1179 PP 26 1116 PP 26 1092 PP
27 1225 PP 27 1381 CP 27 1253 PP
28 1126 PP 28 1232 PP 28 1134 PP
29 1538 CP 29 1160 PP 29 1182 PP
30 1188 PP 30 1168 PP
C'” 31 1220 PP 31 1250 PP
i % 32 1121 PP 32 1269 PP
X 33 1092 PP
" 34 1263 PP
. #High Partial 1299 fps 35 1241 PP
" ##Low Commlete 1188
i Zone of Mixed Rusults Il No. Partiales 26
Noe Campletess 22
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DETATLED RESULTS FOR LOT 3111-21

Test of Laminated Armor with Cal, .22 T37
Fragnent-Simulating Projectile

Obliquity: Zero

X 2 SOt
a s alh R

<--3Panel Rd, Panel Rd, Panel Rd.
" Nos_ No. Velocity Result Nos No. Velooity Result _No, Nos Velocity Result

13 1 605 PP -3 1 w62 CP 33 1 w7s CP

2 799 PP 2 1348 CP 2 1116 Pz

. 3 861 PP 3 0L CP 3 1330 CP

. L 1022 PP L 1250 PP L 1393 CP

5 1166 PP 5 1292 PP 5 1397 cP

6 1188 FP 6 1241 PP 6 1340 CP

7 1253 PP 7 1238 PP 7 1359 oP

8 13Lb CP 8 1168 PP 8 1202 PP

9 1497 CP 9 1285 PP 9 1259 PP

10 112 cp 10 1319 CP 10 13ko cP

1 1437 cP 11 1160 PP 1 1316 cP

12 1285 PP 12 1333 cp 12 1385 CP

13 1319 cP 13 1220 PP 13 1256 CP

137k CP 1k 994 PP i 1196 PP

15 1359 cP 15 %1299 PP 15 1330 cP

16 1408 CP 15 1330 CP 16 1217 PP

17 134 cP 17 1292 CP 17 1397 CP

18 1393 cp 18 1225 PP 18 1333 CP

19 1064 PP 19 1389 cP 19 2l CP

20 1256 PP 20 1235 PP 20 1163 PP

21 12iy PP 21 1142 PP 21 1282 CcP

22 1217 PP 22 1359 CP 22 1185 PP

23 1362 CP 23 1348 CP 23 124l PP

2L 1308 CP 2} 377 CP 24 1299 CP

25 1279 CP 25 1370 CP 25 1155 PP

26 1319 CP 26 1155 PP 26 1087 PP

27 1199 FP 27 1309 CP 27 1202 PP

" 28 1199 PP 28 1323 CP 28 1302 CP

- 29 1330 CP 29 1362 cP 29 1269 CP

S 30 1232 PP 30 1174 PP 30 1316 CP

- - 31 1289 PP 31 1389 CP 31 1176 PP

@ 3 128 cP 32 1298 cP 32 1ay PP

% 33 cP 33 121l PP 33 1057 PP

- 3 13k CP 34 1272 PP 3L 1263 CP

" 35 1225 PP
- 36 124 PP #High Partial 1299 fps
3 37 1285 PP ##Low Complete 1241 No. Partialssy 15
Zone of liixed Results 58 No. Completess 10
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DETAILED RESULTS FOR LOT 311l1-22

Test of Laminated Armor with Cal., .22 137
Fragment~Simulating Projectile

Obliquitys:s Zero

o Panel Rde Panel Rd, Panel Rde
© _Nos Nos Veloeity Result No. Noe. Velocity Result Noe Noe Velocity Resu.jl,t
1-3 1 1119 PP 2.3 1 1238 CP 33 1 1289 Wiy
2 1062 PP 2 1370 CP 2 1309 CP
3 1182 PP 3 1256 CP 3 1160 PP
b 1250 CP k 1174 PP b 1185 PP
5 1092 PP 5 1276 cP 5 1182 PP
6 1266 PP [ 1365 cp 6 12Lh cP
7 1429 cP 7 1295 CP 7 1139 PP
8 1420 CP 8 1196 PP 8 1199 PP
9 1420 cP 9 #1333 PP 9 1166 PP
10 13ko CP 16 1276 CP 10 1196 PR
11 1351 cP 11 1305 CP 1 1139 PP
12 1185 PP 12 1un PP 12 12l CP
13 1166 PP 13 1190 PP 13 1235 PR
i 1326 CcP 1 1134 PP 1, 1179 PR
15 1374 (1) 15 1279 CP 15 1176 PP
16 0 PP 16 1182 cp 16 1109 PP
17 1361 cP 17 1312 CP 17 1289 CP
18 1185 PP 18 1174 PP 18 1163 PP
19 1348 op 19 1229 CP 19 1238 PP
20 1163 PP 20 1272 CP 20 1111 PP
21 174 PP 21 13h PP 21 1319 CP
22 1344 CP 22 1250 cP 22 1370 CP
23 1362 cP 23 1256 cP 23 1333 cP
2l 1420 CP 2l 1316 PP 2l 1305 CP
25 13Lh CP 25 112l PP 25 1305 cPp
26 1160 PP 26 1211 PP 26 1366 CP
27 1397 CP 27 12L7 CP 27 1225 PP
28 1282 CP 28 1104 PP 28 1157 PP
29 1312 cP 29 1222 CP 29 1193 PP
30 1266 PP 30 1272 CP 30 1247 PP
31 1362 CP 31 1089 PP 31 1211 CP
(o 32 1253 PP 32 1266 CP 32 1289 CP
33 1302 CP 33 1149 PP 33 1202 PP
3L 1199 PP
35 1220 CP
#High Partial 1233 fps 36 1098 PP
#nLow Complete 1163 37 1163 cPp No, Partialss 33
Zone of Mixed Results 170 No, Completess 35
- RESTRICTED
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DETATLED RESULTS FOR LOT 31ll-23

Teat of Laminated Amor with Cale .22 T37
Fragment~Simulating FProjectile

N Obliquitys Zero

.-~ Panel Rd, Panel Rde Panel Rd,
7 _Nos  Noe Velocity TLesult _ Noe Nos Velocity Result No. No. Velacity Resul

1-3 1 1689 cp 2-3 1 1168 PP 33 1 ks Ccp
2 1168 CP 2 1166 PP 2 1272 CP
3 982 PP 3 962 PP 3 1397 Cp
i 963 P L 842 PP L 1438 cP
5 1152 or 5 911 PP 5 1179 PP
6 1208 cP 6 86L PP 6 1129 PP
7 1031 PP 7 1190 PP 7 973 PP
8 926 PP 8 1016 PP 8 967 P
9 106l PP 9 1096 PP 9 1048 P
: 10 1121 PP 10 1196 PP 10 1199 PP
2 11 1126 PP 1L #1289 PP 11 1309 CP
: 12 1276 CP 12 1211 PP 12 1160 EP
13 1080 PP 13 1305 CP 13 1106 PP
i1y 1199 CP L 1235 PP 1} 933 PP
15 1059 PP 15 1176 PP 15 1008 PP
16 1022 P 16 1309 cp 16 933 PP
17 1085 PP 17 1182 FP 17 973 PP
18 1126 CP 18 1208 PP 18 1059 PR
19 1205 CP 19 1302 CP 19 11k 2P
20 990 7P 20 1289 CP 20 1111 PP
21 1099 P 21 37 CP 21 1068 rp
22 1126 P 22 58 CP 22 928 PP
23 111 P 23 370 cp
2k 1027 P 2l wi CP
25 965 PP 25 1196 FP
26 1018 PP 26 1220 PP
217 808 PP 27 18k CP
28 1119 PP 28 1389 CP
29 1089 PP ’
38 1082 PP
(o #High Partial 1289 fps
| S s##Low Complete 1126 Noe Partials: 19
Zone of Mixed Results 163 No. Completess 9

RESTRICTED




PP PR AP S I B AR ARl are avva St et AP el R IR A A i i M

17w
RESTRICTED
DETAILED RESULTS FOR LOT 3111-26

Test of Laminated Armor with Cale «22 T37
Fragment-~Simulating Projectile

Obliquity: Zero

- Panel Rd. Panel Rd, Parsl Rde
) No, Nos Velocity Result No, No. Velocity Result Nos, Noo Velocity Result

1-3 1 960 PP 2-3 1 1092 P 3-3 1 1582 CP
2 1099 PP 2 1397 CP 2 k9 cP
3 1096 PP 3 1208 PP 3 1190 PP
L 1126 PP L 93 CP L 1397 cP
5 1101 PP 5 1266 PP 5 88 cP
6 1292 PP 6 433 CP 6 137h CP
7 982 PP 7 1293 PP 7 62 cP
8 1137 cP 8 Wl CP 8 29 CP
9 1116 PP 9 1033 PP 9 1377 CP
10 1222 PP 10 1272 PP 10 1618 CP
11 162 CP 11 1366 CP 1 1488 CP
12 a6 cP 12 1302 PP 12 1520 CP
13 1285 PP 13 1377 CP 13 1502 cP
1 1374 CP ) 1147 PP U 1497 CP
15 1285 PP 15 1R25 CP 15 1hh9 CP
16 53 CP 16 1538 CP 16 1475 CP
17 1071 PP 17 %1312 cP 17 153L cP
18 1256 PP 18 1340 CcpP 18 1323 PP
19 1302 PP 19 1337 PP 19 1312 PP
20 1484 cP 20 1458 CP 20 1348 CP
21 1160 PP 21 12147 PP 21 1362 cp
22 3Ll PP 22 1385 CP 22 137 CP
23 1538 cP 23 1121 PP 23 1515 CP
2l 1309 P2 2L #1377 PP 2l 1385 CP
25 1389 CP 25 1082 FP 25 1266 PP

26 1269 PP 26 75 CP

27 1208 PP 27 1416 CP

28 1L71 cp

o e #High rfartial 1377 fps
L (’ ##Low Complete 1312 Mo, partialss 5
Zone of Mixed Results 65 Xoe Completess 10
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DETATLED RESULTS FOR LOT 3111-27
Test of Laminated Armor with Cale «22 T37
Fragment-Simulating Projectile
Obliquitys Zero
<., Panel Rd, Panel Rd, Pansl Rde
Noo  No. Velooity Result _No. Nos Velocity Result No, Noo Velocity Result
1-3 1 1208 PP 23 1 1355 CP 3«3 1 3L PP
2 1312 PP 2 1323 PP 2 1269 PP
3 1319 PP 3 1312 PP 3 1326 PP
b 1295 PP h 1366 CP N 04 CP
5 uoh cp 5 01 CP 5 1370 cp
6 996 PP 6 1374 CP [ 1462 CP
7 1ol CP 7 1401 CP 7 1330 PP
8 1462 cP 8 1370 CP 8 1381 CP
9 VY CP 9 1361 CP 9 1538 CP
10 1437 cP 10 %13kl CP 10 1276 PP
1 58 CP 1 17l cr 1 1529 CP
12 1309 FP 12 1381 CP 12 1385 CP
13 1205 PP 13 1351 cP 13 pinhk CP
b1 1279 PP 1, 1466 CP 1 #1374 PP
15 1389 cp 15 1337 PP 15 1397 CP
16 1244 PP 16 1374 cr
17 1309 PP 17 53 CP
18 IR CP 18 134k PP
19 1272 PP 19 1401 CP
20 1425 CP 20 1190 PP
21 1302 PP 21 1160 PP
22 k9 CP 22 62 CP
23 1362 PP 23 1511 CP
24 1259 PP 2l 62 CP
25 1355 PP
26 1370 CP
27 1488 CP
#High Partial 1374 fps
stLow Complete 1344 No, Partials; 5
Zone of lMixed Results 30 No. Completes;10
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DSTAILED RESULTS FOR LOT 3111-28

Test of Laminated Armor with Cale 422 T37
Fragment-Simulating Projectile

Obliquitys Zero

"~““Panel Rd, Panel Rd. Panel Rd,

Nos  Nos Velocity Result Noe No, Velocity Result Noo Nog Veloeity Result
1-3 1 1873 CP  2-3 1 1887 CP 33 1 1825 CP
2 1916 (3 2 1587 PP 2 1818 CP
3 1629 PP 3 1812 CP 3 1812 CP
h 1689 iP b 1832 CP L 1901 CP
S 1681 PP 5 1953 CP 5 1916 CP
6 1667 PP 6 1901 CP 6 1887 CP
7 16445 PP 7 1873 CP 7 1825 CP
8 1761 PP 8 1805 Fp’ 8 1923 CP
9 1712 PP 9 1812 CP 9 172 PP
10 1754 PP 10 1873 CP 10 1832 PP
11 1767 op 11 1873 CP 11 1805 PP
12 1712 PP 12 1894 cP 12 1894 CP
13 1645 PP 13 1887 CP 13 1792 CP
1 1529 PP 1 1887 CP 1 1931 cP
15 1706 PP 15 1916 CP 15 1845 CP
16 1825 cp 156 1748 PR 16 1873 CP
17 %1736 cp 17 1805 CP 17 189L CP
18 1748 cp 18 1770 PR 18 1894 CP
19 1866 CP 19 17h2 PP 19 1799 Cp
20 1852 CP 20 1761 PP 20 1812 cp
21 1792 cP 21 1724 PP 21 1832 CP
22 1832 PP 22 1799 FP 22 1931 CP
23 1866 cP 23 1852 CP 23 1832 CP
2L 1818 P 2L 1832 CP 2L 1832 cp
25 #1859 PP 25 1852 CP 25 1754 CP
26 1742 PP 26 1845 CP 26 1825 CP
27 1792 PP 27 1866 cp 27 1767 CP
28 1916 cp 28 1894 CP
29 1859 CP 29 1792 CP
. 30 1859 CP 30 1754 cp
o 31 1859 CP 31 1786 PP
- 32 1812 PP
33 1916 CP
34 1845 PP
35 1832 PP
#High Partial 1859 fps
##Low Complete 1736 - No. Partials; 19
Zone of liixed Results 123 No. Campletes; 32

RIESTRICTED
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DLTAILED RESULTS FOR LOT 3111-29

Test of Laminated Armor with Cal, <22 T37
Fragment-Simulating Projectile

Obliquity: Zewo

,’:':"Pmel Rd» Panel Rd, Panel Rda.

Fo. Noes Velocity Result Nos No. Velocity Result _Noe No. Velocity Result
1-3 1 1217 cP 23 1 1282 CP 33 1 1425 CP
2 1285 CP 2 1312 CP 2 1202 CP
3 1351 cP 3 1276 cPp 3 1222 CP
L 1211 () N 1126 PP L 1142 P
5 879 PP 5 1179 CP 5 1330 CP
6 1040 PP 6 1182 PP 6 137 CcP
7 808 PP 7 1309 CP 7 1362 CP
8 870 2B 8 U475 CP 8 1155 PP
9 1053 PP 9 1217 CP 9 1340 CP
10 1010 PP 10 1381 CP 10 1351 cP
1 1035 PP 11 1232 PP 11 1282 CP
12 116 CP 12 1319 cP 12 #x#1166 cP
13 1319 CP 13 1370 CP 13 1222 ¢P
1Y 1279 CP 1 1312 PP 1 1330 cp
15 1 PP 15 124 CP 15 1292 CP
16 1140 PP 16 1174 PP 16 1312 CP
17 1059 o 17 1214 CP 17 1319 cP
18 1190 cP 18 1247 CP
19 1080 PP 19 1109 2P
20 1035 PP 20 1119 PP
21 1136 PP 21 1073 PP
22 12y PP 22 1241 CP
2 1193 TP 23 1295 CP
2 1188 P 2 12 cp
2 1062 P 2 13 CP
26 1055 PP 26 111 PP
27 1208 PP 27 1420 CP
28 %1250 PP 28 1333 CP
29 17 2 29 1389 CP
30 1362 CP 30 1217 PP
e} | k7 CP 31 1250 CP
(o 32 1142 PP 32 1289 CP
33 1235 CP
34 1295 CP
35 1269 CP
#High Partial 1250 fps
wtlow Complete 1166 No. Partialsg 9
Zons of Mixed Results Bh Noe« Gompletea.lé

.......................
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DETAILED RESULTS FCR LOT 3111-30

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

"Panel Rde Panel Rd, Panel Rd,
Noo Noe Velocity isesult No, Noe Velocity Result Nos No, Velocity Result

1-3 1 1126 CP 2-3 1 539 PP 3-3 1 836 cp
2 1082 CP 2 720 CP 2 h70 PP
3 996 CP 3 668 P2 3 896 cp
N 1101 CP L 597 PP L 876 CP
5 794 CP 5 8L46 cP 5 631 CP
6 %805 FP 6 786 (033 6 617 PP
7 818 CP 7 1016 CP 7 L5 CP
8 6L PP 8 515 PP 8 903 CP
9 61 PP 9 992 CP 9 690 PP
10 995 CP 10 616 PP 10 824 CP
11 816 cp 11 722 PP 11 720 PP
12 667 P? 12 1006 CP 12 695 CP
13 707 PP 13 928 CP 13 741 CP
1 891 CP i1 619 PP i 879 CP
15 7he 2P 15 720 CP 15 469 PP
16 732 CP 16 781 CP
17 Yl CP
#High Partial 805 fps
##Low Complete 631 No. Partialss 9
Zone of liixed llesults 174 Noe Completesll

RESTRICTED
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DETAXIED RESULTS FOR LOT 3111-31

Test of Laminated Armor with Cal, 22 T37
Fragment-Simulating Projectiles

Obliquitys Zero

" Panel Rd, Panel Rd, Panel Rd,

Noo  Noe Velocity Result _ Noo No., Velocity Result _No. No, Velocity Result
-3 21 1016 CP 23 1 1040 cp 33 1 489 PP
2 796 PP 2 801 cP 2 Tl PP
3 969 CP 3 8Lo CP 3 619 PP
N 717 PP L 852 cP L 98l CP
s #831 BP 5 8ol PP 5 536 PP
6 580 PP 6 885 CP é U5 PP
7 975 cp 7 882 CP 7 £93 CP
8 818 CP 8 969 CP 8 72 PP
9 958 CP 9 561 PP 9 S7h PP
10 801 CP 10 766 PP 10 865 CP
11 430 PP 1). 332 CP u 35h PP
12 806 PP 12 859 CP 12 76% FP
3 8¢3 CP 13 862 CP 13 797 CP
1 860 CP I 661 PP 1 916 CP
15 w79l cp 15 730 PP 15 879 BP
15 107% cP 16 898 Cp 16 971 cr
17 8L45 cr 17 883 cp
18 L8L PP 18 €63 PP
19 890 CP 19 833 CP
20 980 cp 20 732 PP
21 689 PP 21 8Lé CP
22 883 CP 22 645 PP
23 g0l P
#High Partial 821 fps
#xLew Ceaplete 79k No. Partials: U
Zone of iixed Results 37 No. Completes: 5
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DETALLED RESULTS FOR LOT 3111-32

Test of Leminated Armor with Cal, 22 137
Fragmunt-Similating Projectile

Obliquitys Zero

" Pauel Rds Panel Rd, panel Rd,
Noe Noe Velocity Result Noe, Noe Velosity Result Nos Noo Velocity Result

-3 1 535 PP 2-3 1 1196 P 33 1 1316 CP
2 il PP 2 1256 CP 2 1193 cP
3 982 PP 3 1196 cp 3 1253 CP
by 891 PP L 1185 CP L 1238 CP
] 758 P2 5 1250 CP 5 1266 CP
6 890 PP 6 1362 CP 6 1312 cP
7 1182 CcP 7 1269 CP 7 9Lko PP
8 973 Fp 8 1330 CP 8 1040 PR
9 8aQ PP 9 1299 CP 9 12l PP

10 870 PP 10 1462 CP 10 1136 PP
11 706 PP 11 1312 CP 11 =117 PP
12 17 CP 12 1366 CP b7 1062 PP
13 99k PP 13 1285 CP 13 1002 PP
11} 1393 cp 1 1269 CF I 1351 CP
15 xll79 cp 15 1282 CP 15 by CP
16 1323 CP 16 1196 oP 16 836 PP
17 1225 CP 17 17 PP 17 1106 PP
18 1163 PP 18 1385 CP 18 1316 CP
19 1316 CP 19 1226 CP
20 1073 PP 20 1266 CP
2), 1292 CP 21 1312 CP
22 1279 CP 22 1147 PP
23 1199 CP 23 1256 (3
2l 1360 PP 2 1205 cp
25 1401 CP 2 1362 CP

24 124l Cp
27 1299 op
28 1217 CP
29 12 CP
30 45 cP

31 1377 cP

#High Partial 117h fpe
s#xLow Complete 1179

The above firing rasulted in no zone of mixed results being obtained, consequently
Bellistic Limit {Protection) 1s based on the average of the highest velocity re—
sulting in pertial penetration (1174 fps), and the lovest velocity resulting in

complete penetration (1179 fps) = 1177 fps.

ASSTRICTED
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DETAILED RESULTS FOR LOT 31.11-33

Test of Laminated Armor with Cals 22 T37
Fragment~S8imulating Projectile

(bliquitys Zero

7 panel Rde Panel Rd. Panel Rd,

No« Noe Velooity Result Noe Nos Velocity Result Noe Noe Velooity Result
-3 1 1222 CPr 2.3 1 1136 cpP 33 1 867 PP
2 1031 PP 2 1196 CP 2 1012 PP
3 1048 PP 3 965 PP 3 978 PP
N 975 PP L 1068 CP b 969 PP
5 868 PP 5 #1057 CP 5 1012 PP
6 117k CP 6 1155 CP 6 1094 PP
7 986 PP 7 1040 PP 7 1099 cr
8 1058 PP 8 oy PP 8 1057 PP
9 1027 PP 9 1208 CP 9 896 PP
10 117k CP 10 1031 PP 10 988 PP
11 1053 P2 11 98L PP 11 1131 CcP
12 952 PP 12 1160 CP 12 988 PP
13 1064 PP 13 1134 cP 13 1018 PP
i 98Y PP /N 825 FP 1 1134 CP
15 1006 PP 15 1121 oP 15 1149 CP
16 1C20 PP 16 893 PP 16 969 PP
17 95k PP 17 980 PP
18 1031 PP 18 935 PP
19 1119 PP 19 1129 PP
20 1129 CP 20 1008 PP
21 982 PP 21 1188 CP
e 1139 CP 22 1018 PP
23 1152 CP 23 921 PP
2l 880 PP 24 1064 PP
25 943 PP 25 #1136 PP
26 971 PP 26 911 PP
27 Lk CP. 27 973 PP
28 933 PP
29 938 PP
30 1020 PP
31 9L2 PP
32 954 PP
33 1053 PP
34 1142 CP
35 1193 CP
#High partial 1136 fps
##Low Complete 1057 Noe Partialss 8
Zone of lilxed Results 79 Noes Campletess 9
RESTRICTED
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DETAILED R&SULTS FOR 1OT 3111-34

Test of Lam*‘nated Armor with Cale 22 T37
Fragrent-Simulating Projectile

Obliquitys Zero

V" Panel Rd, Panel Rd, Panel Rd,
Noo Nos Velocity Result Noo Nos Velocity Result Nos Noe Velocity Result
-3 1 1211 CP 2-3 1 #1073 CP 33 1 1085 PP
2 1029 FP 2 1016 PP 2 1022 PP
3 1147 CP 3 1010 PP 3 1002 PP
L 1202 CP L 943 © PP Ly 1179 CP
5 1016 PP 5 1018 PP 5 973 PP
6 1116 CP 6 998 P 6 1064 PP
7 o9l P 7 87 PP 7 1053 PP
8 885 PP 8 1126 PP 8 1073 PP
9 1111 CP 9 9L3 PP 9 #1147 PP
10 1048 PP 10 1092 PP 10 1136 PP
n 11 CP 11 1142 CP 11 1000 PP
12 1157 CP 12 oL3 PP 12 1010 PP
13 1027 PP 13 996 PP 13 1150 CP
V) 853 FP U 975 PP I 992 PP
15 975 TP 15 1096 PP 15 1173 cP
16 1066 PP 16 1031 PP 16 1089 PP
17 1171 CP 17 1094 PP 17 1136 CP
18 99l PP 18 1109 PP 18 832 PP
19 111 ()] 19 766 PR 15 1071 PP
20 980 PP 20 1155 CP
21 896 PP 21 111 CP
22 1104 CP 22 958 PP
23 1000 PP 23 134 FP
2L 1190 CP 2L 883 FP
25 962 PP 25 1166 CP
26 899 PP 26 835 PP
#High Partial 1147 fps
##Low Complete 1073 No, Partialssy 11
. Zone of idxed Results Tl No. Completess 10
@
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DETAILED RESULTS FOR 10T 3111-35

Test of Laminated Armor with Cale «22 T37
Fragment-Simulating Projectile

Obliquitys Zero

"~ Panel Rde Panel Rd. Panel Rd,
' Ko, No, Velocity Result No, Noes Velocity Result Nos Nos Velocity Result
1-3 1 %1080 CP 2-3 1 1025 PP 3-3 1 1166 CP
2 907 PP g2 916 PP 2 1235 CP
3 101k PP 3 1131 CP 3 1316 ()
b 1185 CP L 1000 PP L 1269 CP
5 1366 (032 5 911 PP 5 1142 PP
6 1096 PP 6 1025 PP 6 1096 PP
7 1160 CP 7 1111 CP 7 42 PP
8 1104 CP 8 1053 PP 8 1029 PP
9 919 PP 9 1002 PP 9 1250 cP
10 1002 op 10 1062 PP 10 1059 PP
11 1046 PP 11 1220 GP 11 1053 FP
2 1006 PP 12 982 PP 12 1326 GP
13 1012 PP 13 1094 PP 13 998 PP
11 963 PP 11 1104 PP 1 1106 P
15 1149 cP 15 917 PP 15 1292 CP
16 975 PP 16 1075 PP 16 1075 PP
17 1147 cp 17 1094 PP 17 1211 CP
18 992 PP 18 1008 PP 18 1048 PP
19 1016 PP 19 1085 PP /
20 1057 PP 20 952 PP
21 10h)s PP 21 1217 Cp
22 1087 PP 22 1075 PP
23 982 PP 23 1104 PP
24 1078 PP 2l 1166 CP
25 986 Jy 25 1385 cPp
26 896 PP 26 1217 CP
27 1129 cp 27 #1163 PP
28 1319 CP
#High Partial 1163 fps
4 ) s##Low Complete 1080 No, Partialss 10
Zone of Mixed Results 83 Noe. Completess ¢
RESTRICTED
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DETAILED RESULTS FOR LOT 3111-36

Test of Laminated Armor with Cal, .22 737
Fragment~Simulating Projectile

Obliquity:s Zero

*" panel Rd, Panel Rd, Panel Rde
Nc, Noe Velocity Result _Nos No, Velocity Result Nos _Noes Velocity Result
1-3 1 1859 CP 2.3 1 1718 CP 3-3 1 1748 CP
2 1845 cP 2 1718 PP 2 1887 cp
3 1873 CP 3 1689 PP 3 1689 PP
L 182% cP h 1799 CP N 1779 CP
5 1845 CP 5 1597 PP 5 1873 CP
6 1852 GP 6 1748 CP 6 1852 CP
7 1695 PP 7 1724 CP 7 1799 cP
8 1684 PP 8 1689 CP 8 1639 PP
9 1623 PP 9 1582 PP 9 1812 CP
10 1667 PP 10 172k CP 10 1018 cP
11 1629 PP 1 1608 PP 11 1901 CP
12 1613 PP 12 %1767 PP 12 1880 CP
13 1701 CP 13 1695 PP 13 1825 CP
I Y 1730 cP b 1639 PP 1Y 1859 CP
15 1645 PP 15 1845 CP 15 1786 cP
16 #%1661 cP 16 1724 PP 16 1751 CP
17 1754 cP 17 1736 CP 17 1754 CP
18 1805 CP 18 1706 PP 18 1859 cp
19 1845 cp 19 1736 PP
20 1761 CP
#High Partial 1767 fps
##Low Complete 1661 No. Partials; 11
Zone of Mixed Results 106 Noes Completess 1l
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DETAILED RESULTS FOR LOT 311l-37

Test of Laminated Armor with Cale 422 T37
Fragment-Simulating Projectile

Obliquitys Zero

T pavel Rde Panel Rd, Panel Rd.

Moo Noe Velocity Result Noe Noo Velocity Result _Noos Noe Veloocity Result
-3 1 1312 CP 2-3 1 1050 PP 3-3 1l 998 PP
2 1381 CP 2 919 PP 2 965 PP
3 1072 PP 3 LhLS PP 3 862 PP
L 1222 CP N 116 CP L 975 PP
5 1157 CcP 5 1094 PP [4 1040 PP
6 1157 CP 6 1057 PP 6 1202 cp
7 134k cp 7 894 FP 7 1152 Ccp
8 w1092 cp 8 1157 CP 8 1160 CP
9 1259 CP 9 963 FP 9 1101 PP
10 1136 CP 10 923 PP 10 1057 PP
11 1208 CcP b | 1048 PP 1 1139 PP
12 692 PP 12 975 PP 12 1058 PP
13 1025 PP 13 810 PP 13 #hy PP
1 1211 CP Uy 1139 ()2 U 1205 CP
15 1157 cP 15 836 PP 15 1L PP
16 1022 PP 16 969 PP 16 1046 PP
17 977 PP 17 1104 PP 17 943 PP
18 1089 FP 18 1096 CP 18 1030 PP
19 1208 CP 19 992 PP
20 870 PP 20 1168 CP
21 1035 PP 21 973 PP
22 782 PP 22 12441 CP
23 919 PP 23 1253 CP
2L 1152 CP 2L 1185 CP
25 1okl PP 25 1139 PP
26 111y CP
#High Partial 1149 fps
w#tLow Complete 1092 No. Partialss; 6
Zone of )ixed Results S7 No. Complatess 6

(e
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DETAJXLED RESULTS FOR LOT 3111-39

Test of Laminated Armor with Cale. .22 T37
Fragment-Simulating Prejectile

Obliquitys Zero

“" Panel Rd, Panel Rd., Panel Rd.
Moo Noe Velocity Result No, Noe Velocity Result Nos No. Velocity Result

1-3 1 1090 PP 2-3 1 1090 PP 3-3 1 1290 cP

2 w1165 cP 2 1120 PP 2 1140 PP

3 1125 PP 3 1250 PP 3 1260 gr

N 1170 cp L 1370 CP L 1200 PP

5 ..1165 PP 5 #1330 PP 5 1160 PP

6 1190 PP 6 1400 cP 6 1230 PP

7 1250 PP 7 1420 CP 7 1230 PP

8 1305 CP 8 1290 PP 8 1310 Cp

9 1200 PP 9 1340 CcP 9 1290 PP

10 1195 CP 10 1320 CP 10 1210 FP

11 1225 CP n 1350 CP 11 1305 cp

12 1260 CcP 12 1200 PP 12 1280 CcP

13 1185 PP 13 1210 PP 13 1170 PP

1 1180 PP 1 1295 CP I 1260 PP

15 1120 PP 15 1340 CP 15 1310 CP

16 1230 PP 16 1260 PP 16 1250 PP

17 1290 cP 17 1280 PP 17 1310 CP

18 1205 PP 18 1240 CP 18 1300 CP

19 1290 PP 19 1280 CP 19 1300 CP

20 1190 PP 20 1225 PP 20 1310 CP
21 11.70 PP
22 1300 CP

*High rartial 1330 fps
#*tLow Complete 1165 No. Partialss 27
Zone of iiixed Results 165 Nos Completess 25
RESTRICTED
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DETAILED RESULTS FOR LOT 3111-440

Test of Laminated Armor with Cal, 022 T37
Fragment-Simulating Projectile

Obliquitys Zero

-

™ panel Rd, Panel. Rd. Panel Rds
Noo  Nos Velocity Result No. Noe Velocity Result _Noe Noe Velocity Result
-3 1 1050 PP =3 1 1170 PP 3-3 1 1175 CP
2 1180 PP 2 1240 FP 2 1100 PP
3 1240 CP 3 1245 PP 3 1080 PP
N 1260 cP L 1230 PP L 1120 PP
5 1200 PP S Lost CP 5 1130 PP
6 #%1175 CP 6 1340 CP 6 1140 PP
7 1210 PP 7 1370 CP 7 1180 CP
8 1175 PP 8 1290 CP 8 1155 PP
9 1185 PP 9 1275 CP 9 1250 CP
10 1245 cP 10 1275 CP 10 1150 CP
11 1210 PP 11 1190 FP 11 1280 CP
12 1260 PP 12 1210 CP 12 1215 CP
13 1300 CP 13 1270 cp 13 1140 PP
u 1330 CP |\ 1210 cP 1 1130 PP
15 115 PP 15 1190 PP 15 1130 PP
16 1290 cP 16 11,0 PP 16 1200 CP
17 1320 CP 17 1180 PP 17 1200 PP
18 1215 PP 18 1210 PP 18 1180 PP
19 1165 PP 19 1230 PP 19 1230 PP
20 1150 PP 20 1280 PP 20 12)0 PP
21 1290 CP 21 1310 CP
: 22 1290 CP
¥High Partial 1280 fps
s#Low Complete 1175 No, Partials; 23
Zone of Mixed Results 105 Nos, Completesiy 21
Y
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DETATLED RESULIS FOR LOT 3111-%3

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

"7 Pemel Rde Panel Rd. Panel Rd,
Nsc Noe Velocity Result Nos Noe Velocity Result Noe Nos Velocity Result

1-3 1 1205 cP 243 1 1115 CP 3-3 1 1185 CP
2 1160 cp 2 1255 CP 2 1070 PP
3 1085 PP 3 1110 CP 3 1150 cP
N 1095 PP L #1070 CP L 1050 PP
5 1090 PP 5 1110 CP S 1005 PP
6 1065 FP 6 1040 PP 6 1090 PP
7 1125 CP 7 1080 CP 7 #1120 PP
8 1195 CP 8 1140 CP 8 1120 CP
9 1135 CP 9 1040 PP 9 1090 PP

10 1090 PP 10 1060 PP 10 990 PP
11 1130 CP 1n 1050 PP 11 1090 CP
12 1120 cp 12 1070 PP 12 1080 CP
13 1090 CP 13 1040 PP 13 1140 CP
) 1065 PP wn 1060 PP n 1070 PP
15 1130 CP 15 1080 PP 15 1105 CP
16 900 CP 16 1185 (8) 16 1130 CP
17 Lost 17 1105 cP 17 1030 PP
18 Lost 18 1000 PP 18 1060 PP
19 Lost 19 1005 PP 19 1095 CP
20 Lost 20 1045 PP 20 1090 PP
21 1060 PP
22 1180 cp
23 1135 cr
2L 1080 CP

#High Partial 1120 fps

##Low Complete 1070 No, Partialass 12

Zone of iiixed Results 50 No. Completess 22
RESTRICTED
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DETAILED RESULTS FOR LOT 31114l

Test of Laminated Armor with Cal, 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

...............

______

B A R SN AR
SR ‘.r".a T N

Panel Rd, Panel Rde
Lo, Noe Velocity Result _No. No, Velocity Result Noo No, Velocity Result
1-3 1 1000 PP 23 1 1200 CP 33 1 1190 CP
2 1140 CP 2 1030 CP 2 1170 cP
3 1150 CP 3 1000 PP 3 1090 PP
L 1060 PP L 980 PP b 1070 PP
5 #1115 PP 5 1000 PP 5 1160 cP
6 1170 CP 6 1160 CP é 1130 CP
7 1115 CP 7 1110 cp 7 1075 PP
8 1080 PP 8 1030 PP 8 1110 PP
9 1055 PP 9 1010 PP 9 1105 PP
10 1170 EP 10 1080 CP 10 1070 PP
11 1060 PP 11 1070 CP 11 1065 PP
12 1145 CP 12 1000 PP 12 1075 PP
13 1175 CP 13 1030 CP 13 1085 PP
1L 1195 CP 1l 1070 CP 1 1165 Cp
15 1045 PP 15 1040 CP 15 1070 PP
16 1080 PP 16 1070 CP 15 1165 CP
17 1030 PP 17 1040 CP 17 1190 cp
18 1125 CP 18 1010 Cp 18 1200 cP
19 1090 PP 19 1005 PP 19 1180 cp
20 1160 cP 20 980 PP 20 1140 CP
#High Partial 1115 fps
s##Low Complete 1010 Nos Partialay 21
Zone of llixed Results 105 Noe Completes; 10
RESTRICTED
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DITAILED RESULTS FOR LOT 3111-45

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Pansl Rd. Panel Rd,
Noe Nos Velocity Result Noe Noe Velocity Result
1-3 1 1235 CP 2-3 1 1200 CP
2 321150 PP 2 1140 CP
3 1090 PP 3 1085 PP
k 1130 PP L 1057 PP
5 1230 CP 5 Lost
6 1180 CP 6 #1065 cp
7 11,0 PP 7 1145 CP
8 1205 CP 8 1090 PP
9 1055 PP
#High partial 1150 fps
##Low Complete 1065 No. Partialss 8
Zone of liixed Results 8% No. Completess 3
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DETAILED RESULTS FOR LOT 3111-L6

Test of Laminated Armor with Cals .22 T37
Fragment-Simulating Projectile

Obliquitys Zero

me LA VU U Ly TR T RN TR TR R

Velocity Result

FESP‘S\O @ OVLE W N

-------

1090
1115
1090
1035
*1080
1090

980
1075
1025
1100
1040
1060

970
1065
1080
1090
1105
1065
1015
1000

#High Partial
ow Complete
Zone of iMixed Results

..........
‘‘‘‘‘‘‘‘‘‘‘‘‘
& P

Panel Rd. Panel Rd.
Result Nos No, Velocity Result No.

cp 2-3 1 1110 CP 3.3
cp 2 1030 PP
cp 3 Struck Round .2
PP L 1160 CP
PP 5 1070 CP
c? 6 1085 CP
PP 7 1100 cp
CP 8 1055 Cp
PP 9 990 PP
cP 10 965 PP
PP 1 1030 CF
PP 12 1055 CP
P> 13 920 PP
CP ] 935 pP
cP 15 %1015 CP
CP 16 1035 CP
CP 17 1035 CP
cp 18 995 PP
PP 19 1025 PP
PP 20 10ko CcP

21 1050 CP
1080 fps
1015

65

RESTRICTED
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1105
1050
1110
1080
1065
1105
1105
1115
1115
1075

945
1035
1005
1095
1060
1020
1035
1045
1060
1005

No. Partials:
No« Completes: 18

...........

CP
PP

cp
No Withos:
PlatePP

CP
Cp
cp
Cp
cp
PP
cp
PP
cp
cpr
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PP

Cp
cp
PP
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DETAILED RESULTS FOR LOT 3111-47

Test of Laminated Armor with Cale +22 T37
Fragment-Simulating Projectile

Obliquitys Zero

" Panel Rde Panel Rde Panel Rd.

o+ Noe Velocity Result Nos No. Velocity Result Nos No. Velocity Result
1-3 1 1140 £P -3 1 1310 PP 3-3 1 1735 CP
2 1295 PP 2 1670 PP 2 1605 PP
3 110 PP 3 #1780 PP 3 1650 PP
L Lost L 1805 cp L Lost
s 1610 PP 5 1815 cp 5 1610 PP
6 1725 2P 6 1815 cp [ 1690 PP
7 1770 CP 7 1740 22 7 1640 PP
8 1740 CP 8 1765 cP 8 1670 CP
9 1730 cP 9 1810 CP 9 1690 CP
10 1730 PP 10 Lost 10 1650 PP
11 1750 PP 11 1850 CP 11 1705 CP
12 1740 Je 12 1705 () 12 1610 PP
13 1740 PP 3 Lost : 13 1705 CP
I 1790 CP 31N 1665 P> 1 1710 P2
15 1795 cP 15 1700 CP 15 Last
16 1800 CP 16 1700 cp 16 Lost :
17 1785 cP 17 1650 PP 17 1690 PP
18 1790 cP 18 1730 CP 18 Lost
19 1680 PP 19 1620 PP 19 1610 PP
20 1780 CPp 20 1650 PP 20 1750 CP
21 1700 cr 21 1670 PP 21 Lost
22 Lost
23 1720 CP
2L 1665 PP
25 1755 cp
#High Partial 1780 fps
w#eLow Complete 1670 No, Partialsg 13
Zone of iiixed Results 110 No. Completes 16

Q: REZTRICTED
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DETAILED RESULTS FOR LOT Bll.lw-ié

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliguitys Zero

" Panel Rd. Panel Rds Panel Rd.

Ne¢a Noe Velocity ilesult No, Nos Velocity Result No, Noe. Velocity Result

1-3 1 1405 cp  2-3 1 1159 cPp 3-3 1 1060 PP
2 1310 CP Z 1060 PP 2 1330 cP
3 1240 cP 3 1170 CP 3 125C CP

b 1100 PP I 1145 PP I 1175 PP
5 1345 PP 5 1085 PP 5 1170 cp
6 1170 PP 6 1130 PP 6 1210 CP
7 1195 CP 7 1035 PP 7 1240 CP

8 1170 CP 8 1075 PP 8 1210 CP
9 %1180 PP 9 1135 PP 9 1250 CP
10 1030 PP 10 1185 PP 10 1190 CP
11 1120 PP 11 1080 PP b 1135 PP

12 1195 cP 12 1200 CP 12 1125 PP

13 1125 PP 13 1165 cP 13 1080 PP
1 1150 PP 1 1230 cP 1 1095 PP

15 1105 PP 15 51160 CP 15 990 PP
16 1250 CP 156 1150 PP 16 1105 PP
17 1185 CP 17 1220 CP 17 1130 PP
18 1230 CP 13 1200 CP 18 1200 cr
19 1165 R 19 1210 CP 19 1210 cP
20 1180 CP 20 1090 P2 20 1175 PP
21 1165 PP 21 1115 P2
22 1150 £P 22 1070 PP

#High Partial 1130 fps
#*Low Complete 1150 No. Partials; 10
Zone of .iixed Results 30 Noo, Completess 8
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DETAILED RESULTS FOR LOT 3111-49

Test of Laminated Armor with Cal, .22 T37
TFragmsnt-Sinmulating lrojectile

Obliquity. Zero

P<nel Rd, Panel Rd. Panel Rd.
N2, Noe Velocity Result No, No. Velocity Result Noe No. Velocity Result
-3 1 1320 c2 2-3 1 1340 cp 33 1 1000 PP
2 1145 CP 2 1140 PP 2 10L0 p?
3 1130 CP 3 1300 CP 3 1240 cy
L 1140 CP L 1265 cP L 1220 CP
5 1135 cP 5 1320 CP 5 1180 CP
6 1160 CP [ 1215 CP 6 1130 PP
7 1085 PP 7 1240 Y 7 1105 PP
8 w1110 cP 8 1195 cp 8 1095 PP
9 980 PP 9 1360 CP 9 1210 cp
10 1070 oP 10 1075 PP 10 1145 PP
11 1120 cP 11 1150 PR 1. 1200 cp
12 1100 PP 12 1125 PP 12 1160 CP
v 1120 P 13 1190 cp 13 1105 P2
1 1070 PP 1 #1195 PP 1 11k0 P2
15 1150 CP 15 1205 CP 15 1160 CP
¢ 16 1110 PP 16 1100 PP 16 1190 c?
: 17 1060 P 17 1120 PP 17 1150 PP
¢ 18 1075 PP 18 1145 20 18 1150 cp
. 19 1025 19 1145 CP 19 1140 PP
s 20 1030 w2 20 ks 2p 20 1180 P2
- 21 1160 cP 21 1090 PP 21 1135 or
[ 22 1150 c: 22 1140 crP 22 1210 CP
- 23 1120 2P
#High partial 1195 fps
s#itLow Camplete 1110 No. Partialss 17
Zone of nixed Results 85 No. Complstes: 19
e
g
p:.
b
I
e RESTRICTED
R
»




TV Fe T e TSR ¥V OF OV V.S Y OV OTW

A

LR ST U I P

S L AR RN L S AR ARGA TN i
- - - AN Y ~ .~ ~ LR CRANP T IO )

-38-

RESTRICTED
DETAILED RESULTS POR LOT 311150

Test of leminated Armor with Cale. «22 T37
fragneni-Simulating Projectile

Cbliquity: Zero

" Penel Rde Panel Rd. Panel Rd.

Nos Noe Velocity Result _Noe Nos Velocity Result _Noe. Noe Velocity Result
1-3 1 1380 PP 2-3 1 1400 PP 3-3 1 1300 PP
2 1408 PP 2 1530 CP 2 1335 PP

3 1510 CP 3 40 cP 3 125 PP

L U5 cP L li0 CP b 1560 cp

5 1385 PP 5 1520 cP 5 1490 CP

6 1485 CP 6 1500 CP 6 1500 cpP

7 14,80 CP 7 1290 PP 7 1375 PP

8 1480 CP 8 #1400 CcP 8 20 PP

9 1380 PP 9 1380 PP 9 370 P

10 1415 PP 10 1380 PP 10 1370 PP
11 1390 PP izl 1335 PP 11% %5%8 gP
12 i) 0 PP P
13 iﬁ?& cg 13 go PP 13 *lﬁho PP
b 150 cP 1 1345 PP i pHYI CP
15 1420 2P 15 1360 PP 15 1450 cp
156 110 PP 16 1520 CP 16 1500 CP
17 1420 CP 17 1560 CP 17 1460 CP
18 1440 cp 18 1,25 CP i3 410 PP
19 1420 PP 19 1400 PP 19 100 PP
20 1470 cr 20 1290 PP 20 W50 CP
21 1380 PP 21 1345 PP 21 1410 PP
22 1405 CP 22 ko CP

#High Partial  LU4O fps
s»#Low Complete 1400 No, Partials: 14
Zone of Mixed Results Lo No. Completess 8
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DETAILED RESULTS FOR LOT 311151

Test of Laminated Armor with Cale. 22 T37
Tragment-Simulating Projectile

Obliquitye Zero

Pcnel Rde Panel Rd. Panel Rd.
Ln>  Nos Veloeity Result Noe Noo Velocity Hesult Noe Noe. Velocity Result
-3 1 1650 BP 2.3 1 1980 CP 3-3 1 1655 FP
2 175 PP 2 1910 CP 2 1700 PP
3 1780 PP 3 1810 PP 3 1890 CP
L 1835 PP L 1820 PP N 1915 CP
5 1960 CP 5 1840 CP 5 1905 CP
6 1910 CP 6 1815 PP 6 1880 cp
7 1895 CP 7 1815 PP 7 18Lo CP
8 1960 CP 8 1840 cP 8 1780 PP
9 %1880 PP 9 1840 PP 9 1775 PP
16 1875 PP 10 1870 CP 10 1815 cP
11 1895 CP 11 1860 CP 1 1795 PP
12 1715 PP 12 1860 PP 12 1860 CP
13 1780 PP 13 1825 PP 13 1820 PP
U 1840 PP I 1860 CP I 1750 PP
15 1790 PP 15 1830 PP 15 1680 PP
16 1915 cP 16 1860 CP 16 1850 CP
17 1930 cP 17 1895 cp 17 1855 Cp
18 1750 PP 18 1850 PP 18 1825 CP
19 1910 cP 19 1800 Pr 19 1845 CP
20 1899 CP 20 1840 CP 20 1805 PP
21 1925 cp 21 1870 PP 21  #»1785 CP
22 1510 CP
#High Partial 1880 fps
#¢Low Complete 1785 No, Partials: 19
Zone of Mixed Hesults 95 No. Completess 16
(o
b
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DETAILED RESULTS FOR LOT 3111-52

Test of Laminated Armor with Cale «22 T37 j
Fragment-Simulating Projectile !

Obliquitys Zero

=¥ Panel Rds Panel Rd. Fanel Rd,
oo Nos. Velocity Result Nos, Nos Vslocity Result No. Noa Velocity Resuli
1-3 1 1930 cP -3 1 1800 CP 3-3 1 1580 PP
2 1810 CP 2 1730 Cp 2 1700 CP
- 3 1730 PP 3 1685 PP 3 1740 CP
P b 1750 CP L 1690 PP L 1750 CP
n 5 1750 cp S 1680 CP 5 1675 cP
" 6 1720 PP 6 1670 CcP 6 1670 CP
7 1730 CP 7 1675 CP 7 1620 PP
8 1750 CP 8 1690 CP 8 1615 PP
- 9 1750 CP 9 1630 PP 9 1680 CP
. 10 1715 P 10 1670 PP 10 «4A665 - CP
: 1L 1755 CP 11 1670 PP 11 1680 PP
: 12 1705 PP 12 Lost 12 1605 PP
; 13 1705 PP 13 Lost 13 1680 CF
! U 1755 CP 1 1595 PP i 1605 PP
- 15 %1780 PP 15 1680 PP 15 1685 CP
- 16 1715 PP 16 1700 CP 16 1560 PP
g 17 1730 PP 17 1310 PP 17 1690 CP
- 18 1725 PP 18 1640 PP 18 16440 PP
| 19 1730 PP 19 1660 PP 19 1605 PP
X 20 1765 CP 20 1710 CF 20 1560 PP
: 21 1720 PP 21 1695 PP 21 1605 FP
22 1700 2P 22 1600 PP
23 1740 CP
) %¥High Partial 1780 fps
- ##Low Complete 1665 No, Partials: 20
Zone of iiixed Results 115 No. Completess 26
b (e
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DZTAILED RESULTS FOR LOT 3111~53

Test of Laminated Armor with Cal. 22 T37
Fragment-Simulating Projectile

Obliquity:s Zero

'\ Panel Rd, Panel Rd, Panel Rd.
No» No., Velocity Result No. No., Velooity Result No. Noe. Velocity Result
1-3 1 1660 CP 2-3 1 1670 TP 3-3 1 1140 PP
2 1660 PP 2 1880 CP 2 1500 PP
3 1625 PP 3 #1740 PP 3 1740 CP
k 1595 PP N 1760 CP L 1555 PP
5 1580 PP S 1740 CP 5 1550 PP
6 1605 PP 6 1760 cP 6 1680 PP
7 1655 CP 7 1740 CP 7 1685 PP
8 1675 CP 8 1740 CP 8 16L0 2
9 1610 PP 9 1650 PP 9 40 PP
10 1625 PP 10 1750 CP 10 1635 PP
11 1680 CP 11 1690 CP 11 1790 CP
12 1650 PP 12 1680 CP 12 1725 PP
13 1720 CP 13 1650 PP 13 1645 PP
il 1680 CP 1, 1685 PP hIN 1655 PF
15 1650 PP 15 1740 CP 15 1785 CP
16 1720 CP 16 1700 CP 16 1730 Pp
17 1625 PP 17 1550 FP 17 1815 CP
18 1675 cP 18 1635 PP 18 170C PP
19 #1635 cP 19 1675 CP 19 1760 cP
20 1635 PP 20 1675 CP 20 1790 cP
21 1635 PP 21 1745 CP
22 1590 PP
#High Partial 1740 fps
w¢low Complete 1635 No. Partialss 20
Zone of Mixed Results 105 Noe Completes; 19
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DETAILED RESULTS FOR LOT 3111-67

Test of Laminated Armor with Cales .22 T37
I'ragment-Simulating Projectile

Obliquitys Zero

Y- penel Rde Panel Rd. Panel Rd.

No, Noe Velocity Result Noe Nos Velocity Result Nos Noe Velocity Result
1-3 1 1460 CP 2-3 1 1360 CP 33 1 1045 PP
2 1335 PP 2 1320 CP 2 1185 PP
3 1300 PP 3 1270 CP 3 1275 CP
L 1370 CP b 1115 PP L 1220 PP
5 1350 cP 5 1095 PP S 1180 PP
6 1305 CP ) 1110 PP 6 1230 PP
7 1295 PP 7 1210 PP 7 1220 PP
8 1245 cp 8 1225 PP 8 1300 PP
9 1280 PP 9 1265 CP 9 1270 CP
10 1290 PP 10 1300 CP 10 1380 cP
11 1230 PP 11 1290 PP 11 1275 CP
12 1265 PP 12 1265 CP 12 %1235 cp
13 1270 PP 13 1215 PP 13 1195 PP
1 1365 CP 1 1155 PP 1 1240 PP
15 #1330 PP 15 1140 PP 15 1200 PP
16 1340 CP 16 1250 PP 16 1180 PP
17 1360 cP 17 1250 PP 17 1320 CP
18 1345 cp 18 1240 PP 18 1300 PP
19 1270 PP 19 1320 cP 19 1300 PP
20 1320 CP 20 1320 PP 20 1150 PP
21 1360 cP 21 1355 cp 21 1250 PP
22 1365 CP 22 1305 CP
23 1280 PP
2l 1250 PP
#High partial 1330 fps
s+Low Complete 1235 Noe Partialss 19
Zone of Mixed Results 95 Noe Completes: 16

/"‘Jl
e
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DITATLED RESULTS FOR LOT 3111-68

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliguitys Zero

™ panel Rde Panel Rd. Panel Rd.
Nos Nos. Velocity Result Nos Nos Velooity Result No. Noe« Velocity Result
1-3 1 1630 PP 2-3 1 1605 PP 3-3 1 1380 PP
2 1710 PP 2 1750 CP 2 1400 PP
3 1740 PP 3 1630 PP 3 1570 PP
L Lost L Lost h 17L0 CP
5 1710 PP 5 1670 PP 5 1690 PP
6 #1785 PP 6 1720 CP 6 1680 PP
7 182% CP 7 1665 PP 7 1760 CP
8 1830 CP 8 1720 CP 8 1680 cP
9 1860 CP 9 1720 CP 9 1720 CP
10 1805 CP 10 1660 PP 10 1660 cp
11 1825 CP 11 1700 CP 11 1670 CP
12 Lost 12 1655 FP 12 #1615 CP
13 1760 CP 13 173% CP 13 1610 PP
1w 1870 CP W Lost : 1)\ 1630 PP
15 1800 CP 15 1670 PP 15 1605 PP
16 1795 CP 16 1640 PP 18 1700 PP
17 1730 CP 17 1730 cP 17 1640 P2
18 1820 CP 18 1710 cP 18 1660 PP
19 1700 PP 19 1630 PP 19 1708 cP
20 1790 CP 20 1665 PP 20 1710 PP
21 1750 PP 21 Lost 21 1700 CP
22 1700 2P 22 1680 oP 22 1730 CP
23 1690 oy 23 1640 pp
#High Partial 1785 fps
##Low Complete 1615 No. Partials: 25
Zone of Mixed Results 170 No. Completess 22
Lo
:
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DETAILED RESULTS FOR LOT 3111-69

Test of Laminated Armor with Cal, +22 T37
Fragment-Simulating Projectile

Cbliquitys Zero

" Panel Rd. Panel Rd, Panel Rd,

No, No, Velocity Result No. No. Velocity Result lios No, Veloeity Result

1-3 1 1165 P 2-3 1 1215 CP 3-3 1 1120 PP
2 1210 CP 2 1165 cP 2 1145 PP

3 1250 CP 3 1160 PP 3 1190 cP

N 1245 cP L 1100 PP L 1230 CP

5 1160 PP 5 1100 FP 5 1205 CP

6 1220 cp 6 1100 PP 6 1180 PP

7 1225 CP Vi 1080 PP 7 1210 CP

8 1155 FP 8 1165 PP 8 1175 PP

9 1160 Pp 9 % 1220 cP 9 1100 PP

1.0 1245 CP 10 1175 PP 10 #1165 cP

11 1180 CP 11 1220 PP 11 1185 PP

12 1170 CP 12 12Lo (032 12 1140 PP

13 1185 cP 13 1240 cP 13 1175 CP

L 1165 P 14 1230 CP U 1180 PP

15 1180 PP 15 1170 CP 15 1095 PP

16 1180 PP 16 1240 CP 16 1225 cp

17 1170 PP 17 1140 PP 17 1220 CP

18 1140 PP 18 1100 PP 18 1080 PP

19 1180 PP 19 1190 CP 19 1215 CP

20 1200 cr 20 1160 PP 20 1210 cp

21 1150 PP
#High pPartial 1220 fps
#%Low Complete 1165 No. Partials: 13
Zone of Mixed Results 55 No. C ompletess 19
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DETAILED RESULTS FOR LOT 3111-70

Tost of Laminated Armor with Cal. .22 T37
iragment-Simulating Projectile

Obliquitys Zerc

.~ Panel Rd. Panel Rd, Panel Rd,

No. ~Nos Velocity Result No, No. Velocity Result No, No. Velocity Result
1-3 1 1875 CP  2-3 1 Lost 33 1 1590 PP
2 1710 P 2 1805 CP 2 Lost
3 1880 c 3 1805 CP 3 Lost
N 1885 cP L 1805 PP N 1700 PP
5 1775 PP 5 1630 PP 5 1865 PP
6 1805 PP 6 1845 PP ) 1780 PP
7 1795 FP 7 1890 PP 7 1615 PP
8 31800 CP 8 1940 CP 8 1760 PP
9 1815 PP 9 #1920 PP 9 1880 CP
10 1875 CP 10 1955 (03 10 1870 CP
11 1790 PP 11 1940 CP 11 1765 PP
12 18Lo CP 12 1905 PP 12 1845 CP
13 1860 CP 13 1905 CP 13 1855 CP
1 1790 PP 1 1940 CP 1L 1770 PP
18 1830 CP 15 1900 CP 15 1770 PP
16 17h5 PP 16 1855 PP 16 1870 CP
17 1795 PP 17 1845 PP 17 1820 CP
18 1820 PP 18 1835 PP 18 1785 PP
19 1855 CP 19 1850 PP 19 1795 PP
20 1825 cp 20 1940 CP 20 1775 PP

21 Lost ' 21 1825 CP
22 1840 CP 22 1760 PP
23 1780 PP 23 1845 CP
24 1760 PP 2l 1860 CP
#High Partial 1920 fps
##Low Complete 1800 No. Partialss 12
Zone of Mixed Results 120 No. Completess 25

RESTRICTED

...............



16—
RESTRICTED

DETAILED RESULTS FCUR LOT 3111-73

Test of Laminated Armor with Cals 422 T37
Fragment-Simulating Projectile

Obligquitys Zero

Pzanel Rd, Panel Rd. Panel Rd,

o, No, Velocity Result No. Noe. Velocity Result No. Noe. Velocity Result

1-3 1 1220 CP 2-3 1 1170 CP 3-3 1 1210 CP

2 1170 cp 2 11,0 PP 2 1265 cP

3 1185 CP 3 1200 CP 3 1215 CP

L 1145 PP L 1175 oP L 1120 PP

5 1150 PP 5 1170 cP S #1186 PP

6 1120 PP 6 1130 PP 6 1190 PP

7 1100 PP 7 1080 PP 7 1205 CP

8 1195 CP 8 1120 PP 8 1215 cPp

9 1155 CP 9 1085 PP 9 1170 PP

10 1210 cP 10 1290 CP 10 1155 PP

11 1195 cp 11 1185 CP 11 1250 CP

12 1175 PP 12 1200 CP 12 1100 PP

13 1160 CP 13 1070 Pp 13 1150 PP

1 1175 cp 1k 1065 PP 1N 1100 PP

15 1145 CP 15 1085 PP 15 1190 cP

16 1115 PP 16 1200 CP (1) 16 1200 CP

17 1140 PP 17 1180 PP (2) 17 1200 cP

18 1100 PP 18 1180 CP 18 1205 CP

19 1130 PP 19 1195 CP 19 1270 CP

20 1170 PP 20 1080 PP 20 1150 PP

21 1160 PP

(3) 22 1230 CP

23 - 1210 CP

2l 1120 PP

25 1130 PP

26 1200 CP

27 1130 PP

#High Partial 1180 fps 28 1150 PP

##Low Complete 1145 29 1225 CP

‘Zone of Mixed Results 35 30 1165 CP

No. Partials; 12
Noe Completes 10

(l)Disregard Noe 16 = Ltruck Round Noe 8
(2)Disregard Noe 17 = "Edge" of Plate
(B)Rounds Noe 1 = 22 were fired using the aluminum plate as a back surface,
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DETAILED RESULTS FOR LOT 31117k

Test of Laminated Armor with Cal, .22 T37
Fragment-Simulating Projectile

Obliquity: Zero

Panel Rd, Panel Rd, Panel Rd.
No. Nos Velocity Result No. No, Velocity Result No., No. Velocity Result
13 1 1900 CP 2-3 1 1510 PP 3-3 1 1710 PP
2 1820 CP 2 1835 CP 2 1855 CP
3 1695 PP 3 1830 CP 3 1860 CP
L Lost N 1720 PP N 1830 CP
5 1730 PP 5 1770 CP 5 1780 PP
6 17h0 PP 6 1780 CP 6 1845 CP
7 #1790 PP 7 1730 PP 7 1755 PP
8 1745 PP 8 1725 PP 8 1780 CP
9 1705 PP 9 1750 PP 9 1700 PP
10 1685 PP 10 1705 PP 10 1780 cP
11 1800 CP 11 1820 CP 11 1730 PP
12 1810 CP 12 1720 PP 12 1840 CP
13 1780 PP 13 1765 CP 13 1820 CP
14 1800 CP 1, #%1760 CP 1L 1795 CP
15 1835 CP 15 Lost 15 1825 CP
_ 16 1840 CP 16 17L5 PP 16 1805 CP
17 1785 cP 17 1805 CP 17 1780 cP
i 18 1740 PP 18 1755 PP 18 1590 PP
: 19 1805 CP 19 Lost 19 1755 FP
20 13815 CP 20 Lost 20 1720 PP
: b 1785 PP 21 1760 PP 21 1680 PP
- 22 1815 CP
. 23 1780 PP
! 2} 1735 PP
#High Ppartial 1790 fps
#%Low Complete 1760 No. Partials; 6

X Zone of lLised Results 30 No., Completess: 8

RESTRICTzD
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DETAILED RESULTS FOR LOT 3111-88

Test of Laminated Armor with Cale &22 T37
Fragment-Simulating Projectile
Cbliquitys Zero

Panel Rd. Panel Rd.
NO» Noe Velocity Result Noe Noe Velocity Result
1-1 1 1280 PP 12 1 1130 PP
2 1460 CP 2 1200 PP
3 1250 FP 3 1300 PP
! 1250 PP L 1330 CP
5 1250 PP 5 1200 PP
6 Lost ) 6 1335 CP
7 1300 CP 7 1195 PP
8 1280 PP 8 #3#1295 CP
9 1365 CP 9 1280 PP
10 1360 CP 10 1260 FP
11 1235 PP
12 1320 CP
1-3 1 1365 CP 1-4 1 1290 PP
2 1380 CP 2 1325 PP
3 1315 PP 3 1400 CP
L 1330 cP N 1220 PP
5 1325 CP 5 1320 CP
6 1260 PP 6 1215 PP
7 1270 PP 7 1375 g
8 1280 PP 8 1255 PP
9 1335 CP 9 1350 CP
10 1325 FP 10 1245 PP
11 1310 PP
12 1305 PP
#High Partial 1325 fps
#tLow Complete 1295 Noe Partialss 7
Zone of Mixed Results 30 No. Completess 5
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DSTAILED RISULTS FOR LOT 3111-88

Test of Laminated Armor with Cal, .22 T37
TFragment-oimulating pProjectile

Obliguitys Zero

o Panel Dde Panel Rd.
- No. Noe Velocity Result Noe No. Velocity Result
21 1 1365 CP 2w 1 1370 cP
2 1215 PP 2 #1315 P?
3 1220 °P 3 1290 Pr
Ly 1360 CP L 1310 PP
5 1365 CP
2-3 1 1305 PP 2-4 1 1285 PP
2 1=:1320 CP 2 1305 PP
3 1305 PP 3 Lost :
b 1345 CP 4 13L5 CP
5 1320 CP
6 1290 PP
#Hizh Partial 1315 fps
Low Complete 1320 No, Partialss 1
Zone of lMixed Results s Noe Completess 2
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DETAJLED RESULTS FOR LOT 311l-89

Test of Laminated Armor with Cale .22 T37
Fragnent-Simulating Projectile

Oblicuitys Zero

REW Panel Rde
Noe Velocity Result Noe Noe Velocity Result
1 #1350 FpP 12 1 1380 CP
2 1325 PP 2 1260 PP
3 120 CcP 3 1300 PP
l 1380 TP b 1335 PP
5 1370 CP 5 1405 CP
6 1330 2P
1 1340 Cp 1-4 1 1310 PP
2 1230 PP 4 1365 Cc?
3 1315 2P 3 1305 pp
L 1270 PP L 1360 cP
5 1270 PP 5 1310 PP
6 361320 cpP 6 1300 P
7 1335 cp 7 1360 CP
8 1370 Ccp
9 1280 PP
10 1310 PP
#High Partial 1350 fps
s#tLow Complete 1320 No. Partialss L
Zone of ilixed lesults 30 Noes Completes: 3
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ETAILED RESULTS FOR LOT 3111-89

Test of Laminated Armor with Cal, .22 T37
Fragment-Simulating Projectile

Ovliquatys Zero

Panel nd PY Panel Bd .
Noe Noe Velocity Result NOs No. Velocity Result
2~1 1 1300 PP 2.2 1 1338 PP
2 1340 cP 2 #1350 PP
3 13L5 CP 3 U425 CP
L 1340 cPp L 1390 CP
5 1305 PP 5 1250 PP
6 1355 CP 6 Lost
7 1285 PP 7 1290 PP
8 1290 PP 8 1360 CP
9 1305 PP 9 1330 cr
10 1295 CP 10 1330 CP
11 1315 PP
12 1320 CP
23 1 1355 CP 2-4 1 1320 PP
2 1330 CP 2 1375 cP
3 1280 PP 3 1380 cP
N 1280 PP L 1295 ?
5 1330 PP 5 1370 CP
6 #1265 CP 6 1315 cP
7 1245 PP 7 1280 PP
8 1275 PP 8 1270 PP
9 1320 CP 9 1235 PP
10 1200 PP 10 Lost
11 1240 PP 11 1260 pp
12 1270 PP 12 1320 cp
#High Partial 1350 fps
swLow Couplete 126 No, Partials: 18
Zone of liixed Results 35 Noe Completess 1i
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DITAYLED RESULTS FOR LOT 3111-90

Test of laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel itde Panel Rd,

Noe Nose  Velocity — hesult Now = Noe Vulosity Result

-

RESTRICTLED

TN VTV TN T NS

1-1 1 1260 FP 1-2 1 1360 cP
2 1345 CP 2 1280 PP
3 1320 cP 3 1350 CP
L 1300 CP N 1360 CP
5 1270 PP 5 1320 cP
6 1210 PP 6 1335 cp
7 1270 PP 7 1285 PP
8 1290 PP 8 1270 PP
1-3 1 1250 PP 1-h 1 1360 CP
2 1330 CP 2 1345 CP
3 1290 PP 3 1265 PP
N 1315 CP N 1300 CP
5 #* 131% PP 5 1315 CP
6 1310 PP 6 #1280 CP
7 1225 PP
8 1260 PP
#Hizh Partial 1315 fps
ieLov Complete 1280 Noe Partials:s 6
Zone of iiixed Results 35 Noe Completess 5
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DATAILYD RsSULTS FOR LOT 311i-50

Test of Laminated Armor with Cal. 422 T37
Fragment-Simulating Projectile

Obliquitys Zero

.
L
.

A Panel, Rde Panel Rd,

Noo Noe Velocity Result Noe Noe Velocity Result

2-1 1 1315 PP 2-2 1 1315 PP

2 1365 CP 2 1380 CP

3 1350 CP 3 1325 PP

L 1325 CP N #1375 PP

5 13ho CP 5 1396 CP

6 1275 PP 6 1325 PP

7 1290 FP 7 1370 Cp

8 1275 PP 8 U425 CP

2-3 1 1320 CP 2=y 1 1340 CP

2 1300 FP 2 1120 PP

3 341315 CE 3 1180 PP

L 1320 CP b 1320 PP

5 1360 cp 5 1325 PP

6 1300 PP 6 1100 PP

7 1340 PP 7 1335 CP

8 1280 PP 8 1390 cP

9 1395 cP

10 1385 CP

11 1375 PP

12 1365 PP

#High Jartial 1375 fps

s#eLow Complete 1315 Noe Partialss 10
Zone of iilxed Results 60 Noe Completess 11

(o
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DETAILED RESULTS FOR LOT 3111-91

Test of Laminated Armor with Cal. .22 T37
Fragment-Simuiating Projectile

Obliquitys Zero

Panel Rde Panel Rd,
Nos No Velocity Result Noe No, Velocity Result
1-1 1 1215 PP 1-2 1 Lost
2 1300 PP 2 1310 PP
3 1270 PP 3 13Lh5 PP
h 1380 cP L #1400 PP
5 1365 PP 5 1420 CP
6 1380 CP 6 14ko CP
7 #1320 P
8 Lost
9 1320 PP
1-3 1 1405 CP 1-4 1 1300 PP
2 1330 PP 2 1360 CP
3 1325 PP 3 1300 PP
L 1365 cP I 13h0 PP
5 1370 PP 5 1376 PP
6 1330 PP 6 1355 PP
7 1460 CP 7 1460 cP
8 1360 cp 8 1455 CP
#Hizh Partial  1LOO fps
s#¢Low Complete 1320 No. Partialss 10
Zone of Mired Results 80 Nos Completes:s 6
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DSTAILED RESULTS FOR LOT 3111-91

Test of Laminated Armor with Cale 22 137
TFragment-Simulating Projectile

Obliquitys Zero

Panel Rde Panal Rde
NOo Noe Velocity Result Hoe Noo Velocity Result

2-1 1 1320 PP 22 1 1300 PP
2 1310 PP 2 1355 PP
3 1310 PP 3 1430 CP
L 140 CP b 1370 CP
5 1405 PP 5 1375 CP
6 125 CP 6 1355 PP
7 1375 CP
8 1430 cP

2-3 1 1350 PP 2=l 1 1290 PP
2 1360 PP 2 1400 CP
3 1435 cP 3 +#1340 CP
L 1430 cP b 1320 PP
5 1390 CP 5 1350 PP
6 #1385 PP 6 1400 cP

#¥Hizh Partials 1385 fps
sxLow Complete 1340
Zone of lixed Results L5
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DETAILED RESULTS FOR LOT 311i-92

Test of Luminated Armor with Cal. .22 T37
Fragment -Simulating rrojectile

Obliquitys Zero

Panel Rd, Panel itde
Noe 1i0e Telocity Result Noe Noe Veloclity Result
1-1 1 1415 CP 1-2 1 1400 CP
2 #1355 CP 2 1330 PP
3 1355 PP 3 1360 PP
b 1295 PP b 1405 CP
5 1275 PP 5 1340 PP
6 1385 cp 6 #1375 PP
7 1360 Cp
1-3 1 1435 CP 1 1 1365 PP
2 1495 CP 2 1360 PP
3 1300 PP 3 1440 CP
L 1365 CP b 1405 CP
5 1380 CP 5 1395 cP
6 1320 244 6 1380 CP
T 1380 CP
#Hi h Partial 1375
stLow Complete 1355 No. Partialss 5
Zone of liixed Resulis 20 Noe Completess 3
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DETAILED RESULTS FOR LOT 3111-92

Test of Laminated Armor with Cale ¢22 T37
Iragment-Simulating Projectile

™~ Obliquitys Zero

Panel  1lde ' Panel  Rde

No. Noo Velocity Result Noe Noe Velocity Result
' 2.1 1l 1430 CP 2-2 1 1230 PP
. 2 #1280 CP 2 1295 CP
- 3 1235 PP 3 #1325 PP
.
L
3
i 2-3 1 1345 CP 2l 1 1315 PP
5 2 1300 PP 2 1320 PP
- 3 1365 CP
5 b 1315 CP
2 5 1295 PP
F #High Partial 1325
. wiLow Complete 1280 Nos Partialsg 5

Zone of }iixed Results LS No. Completess 3
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DATATILED RESULTS FOR LOT 3111-93

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rde Panel Rd,
Nos Nos  Velocity Result Noe Noe Velocity  Result
1-1 1 1385 CP 1-2 1 1255 PP
2 1280 PP 2 1275 PP
3 1350 CP 3 1380 CP
L 1365 cP L 1280 PP
1-3 1 1235 PP 1-L 1 1265 PP
2 1310 PP 2 #1330 PP
3 1370 CP 3 1365 cP
N 1360 cP b #1340 CP
5 13ho CP
#11izh Partial 1330 fps
#Low Comvlets 13ho Noe Partialss 1
Zone of Mixed Results - No. Completess 2
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DETAILED RESULTS FOR LOT 3111-93

Test of Laminated Armor with Cal. 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rde Panel Rde
Noe Noe Velocity Result Noa Noe Velocity Result
2-1 1 1240 PP 22 1 1175 FP
2 1230 PP 2 1320 PP
3 1330 PP 3 1425 CP
L 1430 CP L #1360 PP
5 1425 CP 5 1305 PP
6 1330 PP
2-3 1 1260 PP 2«L 1 1320 PP
2 1365 CP 2 #2#1360 CP
3 1285 PP 3 1290 PP
N 1265 PP L 1345 PP
5 1345 PP 5 1390 cP
) 1360 CP
#High Partial 1360 fps
swtLovr Complete 1360 Nos Partials; 1
Zone of lMixed Results 0 Noe Completess 2
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DZTATLED RESULTS FOR LOT 3111-95

Test of Laminated Armor with Cale .22 T37
Fragment~Simulating Projectile

Cbliquity:s Zero

Panel Rde Panel Rd.
Noe Noe Velocity Result Noe No, Veloclity Result
1-1 1 1365 CP 1.2 1 1230 PP
2 1240 PP 2 #1320 PP
3 1305 PP 3 1390 (0} 4
L 1235 PP L 1325 cP
5 310 PP
1-3 1 1330 cp 1-4 1 1310 cp
2 1280 PP 2 1315 CP
3 1330 CP 3 #1295 CP
L 1300 CP 4 1150 PP
5 1215 PP
#High Partial 1320 fps
#eLow Complete 1295 No. Partialss 3
Zone of Iiixed Results 25 Noe Completess L
RESTRICTED
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DETAILED RESULTS FOR LOT 3111-95

Obliguitys

Test of Laminated Armor with Cal, .22 T37
Fragment-Simulating Projectile

. .
ié:‘(_ At At

.......
I U R TR Y

Velocity Result Velocity Result
1 1235 PP 1 1280 PP
2 U35 CP 2 1305 PP
3 1315 PP 3 1290 PP
L 1330 CP L 1325 PP
5 1320 PP
1 #13L5 PP 1 1365 CP
2 1410 CP 2 1270 PP
3 1350 Cp 3 1265 PP
L 120 CP L #1275 CP
#High Partial fps
#wLow Complete Nus Partials:
Zone of Mixred Results No. Completes: 2
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DETAILED RESULTS FOR LOT 3111-96

Test of Laminated Armor with Cal, ¢22 T37

. Fragment-Simulating Projectile
i Obliquitys 2ero
Panel  Rd, pPanel  Rd.
No. Noe Velocity Result No. No. Velocity  Result
1-1 1 1310 PP 1-2 1 1415 CP
2 1310 PP 2 1340 PP
3 1340 FP 3 115 cP
i L 1430 CP L 1365 CP
5 13,0 PP 5 ##1305 CP
6 1405 CP 6 1355 PP
1-3 1 1310 PP 14 1 1365 CP
2 1385 cP 2 1390 CP
3 1300 PP 3 1350 CP
L 1345 PP L 1315 PP
5 1440 CP 5 1235 PP
6 #1375 PP
#High Partial 1375 fps
s+Low Complete 1305 No, Partialss 10
Zone of Mixed Results 70 No. Completes: 4
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STAILED RESULTS FOR LOT 311196

Test of laminated Armor with Cale «22 T37
Fragment-Simulating Projectile

Obliquity:s Zero

Panel Rde Panel. Rd.
Noe Noe Velocity Result Noe Noe Velocily Result
2-1 1 1360 cP 2~2 1 1390 cp
Z 1195 PP 2 1300 PP
3 1310 PP 3 1320 . PP
L #5+1350 cP L 1330 PP
5 1265 PP 5 410 cP
6 1310 PP 6 #1350 PP
2.3 1 1300 PP 2=l 1 1350 CP
2 1390 CP 2 1320 PP
3 1325 PP 3 1375 cP
! 1325 PP L 1350 PP
5 1345 PP 5 1385 cP
6 1345 PP

#4izh Partial 1350 fps
#:Low Complete 1350 Noe. Partialss 2
Zone of jixed Results 0 Ncs Completess 1
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DETAILED RESULTS FOR LOT 311197

Test of Laminated Armor with Cale 422 137
Fragment-Simulating Projectile

Obliquitys Zero

Pansl Rde Panel Rd.
Noe Noe  Velocity Result Noe  Nos  Velooity  Result
1-1 1 13L5 PP 1-2 1 1305 PP
2 1320 PP 2 1335 PP
3 1420 CP 3 1290 PP
L 1425 CP N #1355 CP
5 #1365 PP 5 1395 CP
6 1315 PP 6 1335 PP
1.3 1l 1320 PP 1-4 1 1305 PP
2 1385 CP 2 1435 CP
3 1335 PP 3 1439 CP
N 1428 cP h 10 CP
5 15 CP 5 1340 PP
6 1400 cP 6 1335 PP
7 1365 CP
#High Partial 1365 fps
##low Complete 1355 Noe. Partialss 1
Zone of lixed Rlesulis 10 No. Completes: 2
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i ULTAILED RESULTS FOR LOT 311197

Test of Laminated Armor with Cale 22 T37
Tragment-Simulating Projectilo

Obliquitys Zerc

TaTA . W S W.w & a

Panel Rd, Panel, Ré,

Noo Nos  Velocity  Result Nos Nos  Velocitr Result
;T 2al 1 1240 PP 2.2 1 1345 PP
: 2 1340 PP 2 1405 cP
i 3 #1285 PP 3 1345 PP
' N s cp L 1355 PP
. 5 1430 cp 5 1LLS CP
N 6 1395 CP 6 1375 PP
: 7 1380 cp 7 115 CP
y 8 1320 8 1365 CP
: 2.3 1 1335 PP 2= 1 1425 CP
_ 2 1330 PP 2 1315 PP
. 3 138% CP 3 1265 PP
. N #1355 CP N 1355 CP
b 5 1310 PP 5 1340 PP
l 6 1325 PP 6 1390 cP
: 7 1350 PP 7 1330 PP
: 8 108 CP 8 25 cp
i #High Partial 1425 fps
' welow Complete 1355 Noe Partialss 3
g Zone of lilxed Results 70 Noe. Completess 13
j
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DETAILED RESULTS FOR 10T 311198

Test of Laminated Armor with Cale 422 137
Tragment-Simulating Projectile

Obliquitys Zero

Panel Rde Panel Rd,
Noe Nos Velocity Resuld Noe Noe Velocity Result

1-1 1 1315 PP 1-2 1 1280 PP
2 1345 PP 2 1350 PP
3 1335 CP 3 1425 CP
l 1390 CP I 1400 CP
5 1405 CP 5 05 - CP
6 1360 CP 6 1325 PP
7 1409 CP
8 1355 cp
1-3 1 1370 cPp 1-h 1l 1350 PP
2 1350 CP 2 1395 cp
3 1305 CP 3 #1360 PP
L 1320 PP i 1385 CP
5 #1300 cp 5 1385 cP
6 1295 PP 6 1425 CP
7 1380 CP
8 1410 CP

#High Partial 1360 fps
##low Complete 1300 Noe Partialss 7
Zone of lilxed Results 60 Noe Completess S
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DETAILED RESULTS FOR LOT 3111-98

Test of Laminated Armor with Cal., 22 137
Fraguent-Simulating Frojectile
Obliquitys Zero

V., T T N R A DTS e RS S-S T R LA

Panel Rd. Penol Rd.
No. Noe Velocity Result Noe Noe Velooity Result
2-1 1 1420 cP 2.2 1 1380 CP
2 361310 CP 2 1350 cP
3 1285 PP 3 1300 PP
L 1350 CP L 1265 PP
'. 5 1345 CP 5 1225 PP
) 6 1300 PP 6 1300 PP
- 7 13L0 CP
i 2-3 1 1465 cP 224 1 1345 CcP
) 2 1325 CP 2 1290 PP
BE‘. 3 1238 PP 3 1380 CP
. l 1290 PP I 1300 PP
a 5 1380 cp 5 1290 PP
i 6 1275 PP 6 1375 CP
¢ Vi 12,0 PP 7 #1329 PP
y 8 1375 CP 8 1330 CP
g
h-
l #figh Partial 1325 fps
2 seLow Complete 1310 Noe Partialss 1
8 Zone of Iiixed Results 15 Noe Completess 2
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DWTAILED REZSULTS OR LOT 3111-99

Test of Laminated Armor with Cale ¢22 T37
TFragment-Simulating Projectile

Ubliquitys Zero

Panel. Rkde Panel Rde

Nos Noe  Velocity  Result Nos  Noe Velocity  Result

1-1 1 3%1330 cP 1-2 1 1330 CP
2 1295 PP 2 1285 PP
3 1245 PP 3 1245 PP
h 1340 PP N 1235 PP
5 1290 PP 5 1285 PP
6 1335 PP 6 1345 CP
7 1395 CP
8 1290 cP

1-3 1 1380 CP 14 1 1280 PP
2 %1365 PP 2 1135 PP
3 1355 cP 3 1125 PP
i 1325 PP L 1385 GP
5 1320 PP 5 1315 PP
6 1360 PP 6 1415 CP
7 1380 CP 7 1365 CP
8 1405 cP 8 1385 CP

#Hizh Partial 1365 fps
s##Low Complete 1330 No. Partials: L
Zone of i{ixed Lesults 35 ' Noe Completes 5
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DTATLED RESULTS FOR 10T 3111-99

Test of Laminated Armor with Cal, +22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel Rd, Panel Rde

No. Noe Velocity Result Noe Noo Velocity Result

2= 1l 1395 cP 2.2 1l 1270 PP
2 1310 PP 2 10 Ccp
3 1330 PP 3 1275 PP
L 1235 PP L 1335 PP
5 1300 PP 5 1330 PP
6 1285 PP 6 #1370 PP

7 1435 CP

2-3 1 #3#1330 CP 24 1 1180 PP
2 1395 CP 2 1340 PP
3 14,00 CP 3 1350 FP
L 1265 PP b 1465 CP
5 1205 PP 5 1400 CP
6 1320 PP 6 1460 CP
7 1340 CP 7 1350 PP
8 110 CP 8 1335 CP

#Hizh Partial 1370 fps
#xLow Complete 1330 No. Partialss 6
Zone of liixed Results Lo Noe Completess 3
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DITATLED RESULTS FOR LOT 3652-1

Test of Laminated Armor with Cale 22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Rd; Pa.nel Rdo
Noe Velocity Result NOo Noe Velocity Result
1 Lost 1.2 1 1290 Cp
2 Lost 2 1200 PP
3 1250 PP 3 1315 CP
L 1300 cP L ##1255 CP
5 % 1300 PP 5 1290 CP
6 1355 CP 6 1270 CP
T 1275 PP
1 1355 cP 1-h 1 1215 PP
2 1315 () J 2 1340 CP
3 1365 CP 3 1270 CP
L 1265 PP L 1275 CP
5 1290 PP 5 1175 PP
6 1320 CP 6 1195 PP
7 1260 PP
#Hich Partial 1300 fps
##tLow Complete 1255 Noe Partialsg 3
Zone of Mixed Results L5 Nos Completess 7

o
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DETAILED RESULTS FOR LOT 36521

Test of Laminated Armor with Cale 22 T37
Fragment~-Simulating Projectile

Obliquitys Zero

panel  Rds Panel  Rde
Noe Noe  Veloecity Result _ Noa Noa  Velocity  Result
2-1 1 1285 CP 2-2 1 1055 PP
2 1175 PP 2 1170 PP
3 1255 PP 3 1250 PP
N 1250 PP L 1210 PP
5 1260 PP 5 1360 CP
6 1345 cp
7 #1265 PP
2-3 1 50 cP 2, 1 1310 CpP
2 1170 PP 2 1320 CP
3 1165 PP 3 »#121,0 ()2
L 1275 CP L 1250 CP
F 5 1180 FP 5 1130 PP
i 6 1170 PP 6 1210 PP
N 7 1215 PP
8 8 1255 PP
#High Partial 1265 fps
#Low Camplete 12,0 Noe Partialss 6
Zone of iixed Results 25 Nos Completess 3
(o
RESTRICTLD
e R e s e N T




272w
RESTRICTLD
DETAILED RESULTS FOR LOT 3652-2

Test of Laminated Armor with Cal, 22 T37
Tragnent~Simulating irojectile

Chliquitys Zexro

Panel Rde Panel Rd,
Noe How Velocity Result Noe Noo Velocity Result
1-1 1 1340 CP 1-2 1 1255 PP
2 1215 PP 2 1305 CP
3 1310 cp 3 1200 PP
b 1405 CP N 1265 FP
5 1325 CP 5 1280 PP
6 1255 PP
1-3 1 1305 CP 14 1 #1285 PP
2 1240 PP 2 1365 CP
3 11300 CP 3 1360 CP
L 1300 CP L 1215 PP
5 1270 PP 5 1260 PP
6 1315 CP
#id.gh Partial 1285 fps
s#Low Complete 1300 Noe Partialss 1
Zone of [.ixed lesults - Noes Completes: 2
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DETATLED RESULTS FOR LOT 3652-6

Test of Laminated Armor with Cale 22 T37
Tragment~Simulating Projectile

Obliquitys Zero

Panel Rde Panel Rde

Nos Noe Velocity Result Noe Noe Velocity Result

2-1 1 1360 CP 2-2 1 1310 CP
2 1300 PP 2 1250 PP
3 1305 PP 3 1275 PP
I 1295 PP L 1295 123
5 1315 CP 5 1320 CP
6 1315 PP 6 1310 PP
T 1345 CP T 1325 CP
8 #1315 PP 8 1300 PP

2-3 1 1300 PP 24 1 1345 CP
2 1285 PP 2 %1300 CP
3 1315 CP 3 1315 PP
N 1240 PP L 1265 PP
5 1400 CP 5 1350 CP
6 1315 PP 6 1385 CP
7 1360 CP 7 1395 CP
8 1340 CP 8 1370 CP

9 1415 CcP
#iigh Partial 1315 fps
s##Low Complete 1300 Noe Partialss 8
Zone of ifived Results 15 Noe Completess b

RESTRICTED




RAICIAtICN HDSEN S EENNAOTE AMCUC SIS A SRS M AR AAS AE AN A SRS A A Tt i e A A Ae - Qi it A e TS A S iy

Tl
RESTrICTED

DJTAILED RESULTS FOR LOT 36527

Test of Laminated Armor with Cal, .22 T37
Fragment-Simulating Projectile

Obliquitys Zero

Panel ]d, Panel Rd.
No, Noe Velocity Result Noe Noe Velocity Result
2-1 1 1340 CP 2.2 1 1280 2P
2 1255 PP 2 1270 PP
3 1345 CP 3 160 CP
N 1255 PP h 1410 CP
5 1280 PP 5 1365 CP
6 1300 PP 6 1265 PP
1 1340 CP 7 1335 CpP
8 1315 cP
2-3 1 1340 ce 2.4 1 1275 PP
2 1290 PP 2 1320 CP
3 1275 PP 3 1300 PP
L 1255 PP L 1345 CP
5 1315 CP 5 ##1.305 CP
6 1300 PP 6 1320 cP
7 1345 cpP 7 1315 CP
8 1375 CP 8 #1315 PP
9 1355 CP

#High Partial 1315 fps
##Low Complete 1305
Zone of iiixed Results 10 Noe Partialss 1
Noe Completess b
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BTATLED RESULTS FOR LOT 3652-10

Test of Laminated Armor with Cal. 22 T37
Fragment-Simulating Frojectile

Cbliquitys Zero

Panel Rd. Panel Rd.

Noe No, Velocity Result Noe Noe Velocity Result

2-1 1 1300 CP 2-2 1 1265 PP
2 1235 PP 2 1255 PP
3 1305 PP 3 1260 PP
L 1325 CP L 1315 cP
5 1295 PP 5 1360 cP
6 1300 PP 6 1285 PP
7 1315 PP 7 1389 CP
8 5461295 CP 8 1320 PP

2-3 1 1235 PP 2. 1 1180 PP
2 1225 PP 2 1240 PP
3 1255 PP 3 1325 CP
L 1305 PP N 1300 PP
5 1365 CP 5 1255 PP
6 1330 CP 6 #1345 PP
7 1°90 FP 7 1350 CP
8 1385 CP

#High Partial 1345 fps

#¢Low Complete 1295 No. Partials:s 8
Zone of Mixed Results 50 No. Carnletess 6
RESTRICTLD
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! DETAILED RESULTS FOR LOT 3652-11
. Test of Laminated Armor with Cale .22 T37
. Fragnent-Simulsting Projectile
i Obliquitys Zero
) Penel  Rde Panel  Rd,
g No. Noe Velocity Result Noe _ NO, Velooclty Rosult
| 2-1 1 120 PP 2.2 1 1450 CP
i 2 1380 PP 2 1375 PP
3 1425 cp 3 1315 PP
: L 475 CF A #1365 CP
- 5 40 cp 5 1330 PP
g 6 1390 PP é 1370 PP
i 7 14430 CP
2-3 1 1300 PP 24, 1 1340 PP
‘. 2 1390 CP 2 1320 PP
: 3 1115 CP 3 50 CP
: L 1370 CP b 1410 CP
5 11,25 CP 5 1305 PP
‘ 6 1330 PP
. *High Partial 1420 fps
| w#eLow Comolete 1365 No. Partialss 5
’ Zone of .ixed Results 55 Noe Complete#s 5
i
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DETAILED RESULTS FOR LOT 3652~12

Tost of Laminated Armor with Cal, .22 T37
Fragment-Simulaiing Projestile

Cbliquitys Zero

Panel Rd. panel. Rde
Noo Noc  Veloeity  Result Noe Noe Velocity  Result
1~1 1 #1355 PP 1-2 1 1335 PP
2 1325 PP 2 1325 PP
3 1420 CP 3 1380 cP
L 1335 CP L. 1335 PP
5 1385 CP S #1350 CP
13 1 1295 PP 14 i 1200 PP
2 1345 PP 2 1270 PP
3 1400 cp 3 1250 PP
L 1305 FP L 1270 PP
5 1325 PP 5 1315 PP
6 1340 PP
#iiigh Partizl 1355 fps
stLow Complete 1350 Noe Partialss 1
Zone of lixed Results 5 No. Completess 1
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DETAILED RESULTS FOR LOT 3652-12

Test of Laminated Armor with Cale .22 T37
Fragnent—-Simulating Projectile

Obliquitys Zero

Panel Rde Panel Rd.
Noe Nog Velocity Reault Noe Noe Valocity Result
21 1 1315 PP 2-2 1 1390 cp

2 1325 PP 2 1345 PP

3 1330 PP 3 1320 PP

L 1390 CP L 1385 cP

5 1315 PP 5 ##1360 FP

6 1370 PP 6 1375 PP

7 #1385 PP 7 131% PP

8 1345 PP
2-3 1 1345 CR 24 1 1380 - CP

2 1340 PP 2 1L0oS cp

3 1350 CP 3 1385 PP

L 1360 PP y 1320 2P

5 1380 P 5 1325 2

6 1400 c2 6 1370 PP

7 1345 or 7 225 CP

#High Partiel 1385 fpe
##Low Comnlete 1360 Nos Partialss 6

Zone of liixed Recults 25 No, Completes: L
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DETAILED RESULTS FOR LOT 3652-13

Test of Laminated Armor with Cule 422 T37
Fragmnent-Simulating Frojectile

Obliqultys 2ero

) Panel  Hd. Panel  Rd,
NO4 New Veloclty Result NOo Noe Velocity Result
1-1 4 #1375 PP 1-2 1 1390 cP
2 1340 PP 2 1275 PP
3 1330 PP 3 1290 PP
N 1360 PP h 1315 PP
5 1400 cP 5 1285 DP
5 1400 CP 6 1285 PP
7 1410 cP 7T 135 CP
8 1370 PP 8 ks CP
1-3 1 25 cP 1-L 1 1370 PP
2 1260 PP 2 1430 cp
3 1320 PP 3 1330 PP
b 1310 PP L 1265 PP
5 *%1385 CP 5 1355 FP
6 1310 PP 6 ks CP
7 1350 PP
8 1355 PP
*¥High partial 1395 fps
##Low Complete 1385 No. Partialss 1
Zone of Mised Nlesults - Noe Completessl
'’
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DETAILED RESULTS FOR 1OT 3652-13

Test of Laminated Armor with Cale 422 T37
Fragment-Simulating Projectile

| Obliquitys Zero

Panal Rd. Panel Rd.

Noe Noe Veloeity  _Result Noe Noe  Velocity  Result

2-1 1 1330 PP 2w 1 1225 PP
2 Lost Cp 2 1255 PP
3 ¢ 1345 CP 3 1300 PP
l 1405 cP N 1340 PP
5 1355 PP 5 1355 PP
6 1390 CP 6 1165 CP
7 1310 PP 7 1420 cp
8 110 CP 8 1590 cP

2.3 1 1400 CP 2=l 1l 1310 PP
2 1345 PP 2 1400 CP
3 1330 PP 3 1335 PP
by 1370 cp k 1305 PP
5 1390 CP 5 1325 PP
6 1315 PP 6 #1400 PP
7 1360 PP 7 1340 PP
8 ‘Lost 8 1355 PP

#High Partial 1400 fps
#tlow Complete 1345 Noe Partialss 6
Zone of liixed Results 55 Nue Completesms 7
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DETAILED RESULTS FOR LOT 3652-1l

Test of Laminated Armor with Cals 22 T37
Fragusnt-Simulating Projectile

Obliquitys Zero

e Panel  Rde Panel  Rd.

Noe Nos Velocity Result Noa No. Velocity Result

1-1 1 #1385 cP 12 1 1320 PP
2 1335 PP 2 1335 PP
3 1305 PP 3 1385 PP
L 1295 PP b 1420 CP
5 1365 PP 5 #1390 PP
6 1340 PP 6 1390 PP
7 1320 PP

1-3 1 1375 PP -4 1 1320 PP
2 1445 cp 2 1315 PP
3 1390 PP 3 Lost
L 1350 PP L Lost
5 1420 CP 5 Lost
6 1430 CP 6 1300 PP

7 1355 PP
8 1425 CP
#High Partial 1390 fps
w#Low Complete 1385 No. Partialss L
Zone of Nized Results 5 No. Completes; 1.
(ﬁ',
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STATLED RESULTS FOR LOT 3652-1l5 (Replacements for Lab,
No. 3111—9,4-'2)

Test of Laminated Armor with Cale. 22 T3T
Fragment-Simulating Projectile

Obliquitys Zero

Panel 1de ranal Rde

No. Noe Velocity  Result Nee Noe Velocity Result
2=1 1 #1315 CP 2-2 1 1235 PP
2 1340 CP 2 1350 CP
3 1255 PP 3 1320 CP
l 1330 CP h 1255 PP
5 1210 PP 5 1265 PP
) 1285 PP
2-3 1 1260 PP 2.l 1 1255 PP
2 1380 cP 2 1300 PP
3 1215 FP 3 1310 PP
L 1255 PP N 1320 cP
5 12445 PP 5 1325 CP
6 1385 CP ’
7 1365 CP
8 1340 cP
Lot 3111-9l=2-1
1 1380 cP
2 1290 PP
3 #1330 PP
#Hish Partial 1330 fps
#itLowr Complete 1315 Nos Partialss 1
Zone of Mixed Results 15 No. Completess 5
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DETAILED RESULTS FOR LOT 3552-16

Test of Laminated Armor with Cale. .22 T37
Fragment-~Simulating Projectile

Obliquitys Zero

Panel  Rd, Panel  Rde

No. Noe ~ Velocity  Result _No, Noe  Velocity  Result

1-1 1 1370 CP 1-2 1 1300 PP
2 1195 PP 2 1255 PP
3 1310 CP 3 1295 PP
L 1290 CP L #1340 PP
5 331275 CP 5 1360 CP
6 1300 FP 6 1375 CP
7 1260 PP 7 1385 CP
8 1310 Cp

1-3 1 1165 PP 1-4 1 1300 cP
2 1270 PP 2 1340 CP
3 1310 PP 3 1290 PP
N 1265 PP L 1310 CP
5 1340 ()3 5 1250 PP
6 1300 PP 6 1235 PP
7 1300 PP 7 1260 PP
8 1285 PP ‘

#High Partial 1340 fps
s#Low Complete 1275 Noe Partials: 9
Zone of iiixed Results 65 Nos Completess 9
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DETAILED RESULTS FOR LOT 3652=16

v
-

Test of Laminated Armor with Cal, .22 T37
TFragment-Simulating Projectile

Obliquitys Zero

R D - LR SN

' Panel Rd, Panel Rd,
: Noe Noe  Velocity  Result Nos Noe  Velocity Result
2-1 1 1190 CP 2-2 1 1305 CP
l 2 1210 CP 2 1295 CP
A 3 1065 PP 3 1220 CP
: b 1080 PP b #*#1140 CP
- 5 1195 CP 5 1085 PP
- 6 1ho PP 6 1115 PP
i 7 115 PP 7 1235 CP
8 1120 PP
2-3 1 1230 CP 2-4 1 1250 cP
> 2 1230 cp 2 1270 CP
: 3 1245 CP 3 1155 PP
4 1230 CP b 1220 CP
5 1210 CP 5 1250 cp
6 1235 CP 6 »* 1180 PP
7 1165 PP
8 1230 cP
! #High Partial: 1180 fps
Y #Low Complete:s 1140 No. Partialss L
0 Zone of ilixed Results: 40 Nos Completess: 1
)
., 2y
! ( rd
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DZTAILED RESULTS FOR LOT 3552-17

Test of Laminated Armor with Cal. «22 T237
Fragment-Simulating Projectile

Obliquitys Zero

Sy Panel  Rd, Panel Rde
NOo Noe Velocity Result Noe NG Velooi}z_ Result
1-1 1 #1080 PP 1-2 1 850 PP
2 1180 CP 2 905 PP
3 1095 cP 3 1040 PP
L 1115 CP N 1055 PP
5 1135 CP 5 1070 CP
1-3 1 1080 cp 14 1 1055 PP
2 1070 CP 2 1070 PP
3 1108 CP 3 1030 PP
i} 1100 CP N 1015 PP
5 3::1035 CP 5 1075 PP
s#High Partial 1080 fps
wlow Gomplete 1035 No. Partialss 6
Zone of iiixed Results LS Noe Completess 5
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DZTATLED RESULTS FOR LOT 3652-l7

Test of Laminated Armor with Cale 22 T37
TFragnent-Simulating Projectile

Obllquitys Zero

Panel Rde Fanel R4,
Nose  Noe  Velocity Result Noe Noo  Velecity  Result
2-1 1 93% PP 2-2 1 1315 CP
2 #1025 PP 2 1240 cp
3 1035 CP 3 1185 cP
L 1105 CP L 1070 CP
5 1035 CP 5 1035 CP
) 1005 PP 6 1095 cP
7 1070 CP
8 860 PP
{ 9 935 PP
| 10 1015 PP
2-3 1 985 PP 2-4 1 1070 CP
2 975 PP 2 965 PP
. 3 980 PP 3 1075 CP
; L 1165 CP L 1075 cP
k 5 361025 cp 5 970 PP
' 6 1055 CP 6 1000 PP
#High Partial 1025 fps
s:Low Complete 1025 Noe Partialss 1
Zone of iiiied Results o) No. Completess 1
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DETAILED RESULTS FOR LOT 3652-18

Test of Laminated Armor with Cal. .22 T37
Fragment=-8imulsting Projectile

Cbliquitys Zero

Panel QRde Panel Rde
Noe Nog Velocity Result Noo Now Velocity Result
1-1 1 930 CP 1-2 1 #950 PP
2 960 CP 2 865 PP
3 925 cp 3 1000 CP
L 885 PP L 970 CP
5 905 CP 5 930 CP
6 965 CP 6 900 CP
7 34895 CP
1-3 1 930 CP 14 1 775 PP
2 895 PP 2 1155 cp
3 9L5 cp 3 1165 CP
N 920 cp L 1055 CP
5 970 op S 1035 CP
6 950 CP 6 975 CP
7 835 PP 7 905 FP
8 895 PP
#High Partial 950 fps
#%Low Complete 895 No. Partials: L
Zone of ilixed Results 55 No. CompletesslO
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DTAILED RESULTS FOR LOT 3652=20

Test of Laminated Armor with Cal, <22 T37
Fragment-bimulating Projectile

Obliquitys Zero

'I..'

MLAAL S& el el
RS IR

Panel Rde Panel Rd.
Noe Noe Velocity Result Noe Noe Velocity Resull
2-1 1 1240 CP 2-2 1 1010
2 1200 CP 2 1050
3 1140 CP 3 #1050
b 1110 CP b 1075
5 1015 PP 5 1040
6 1070 cP 6 1045
7 1160 CP
8 1100 CP
2-3 1l 990 PP 2=l 1 1330
2 925 PP 2 1080
3 990 PP 3 1060
L 1040 PP L #*#935
5 1060 CP 5 935
6 1065 CP 6 990
7 980
8 895
#High Partial 1050 fps
s#Low Complete 935 Noe Partialss
Zone of liixed Results 115 Noe Completes; 5
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DETAILED RESULTS FOR LOT 3652-21

Test, of Luminated Armor with Cal, .22 T37
Fragment~Simulating Projectile

Obliquitys Zero

Panel  Rde Panel  Rd.
Nos Noe Veloclty Result No, Noe Velocity Result
1-1 1 1285 PP 1-2 1 ¥#1350 )2
2 1330 PP 2 1265 PP
3 1385 cP 3 1320 PP
I 1405 cP N 1260 PP
5 1345 FP h 1290 PP
6 1415 CP 6 1290 PP
7 1405 CP 7 1330 PP
8 13L5 PP
1-3 1 920 PP 1=k 1 1255 PP
2 1065 PP 2 1180 PP
3 Unfair Rde. 3 1265 PP
L 1180 PP L 1360 cpP
5 1180 PP 5 1270 PP
6 1270 PP 6 1285 PP
7 1335 PP 7 1305 PP
8 40 CP 8 1255 PP
9 #1425 PP
19 1405 PP
11 1395 PP
#*High Partial 125 fps
stLow Complete 1350 No, Partialss 3
Zone of Mixed Results 7% No. Completess 6
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DETAILED RESULTS FOR LOT 3652-21

0 Test of Laminated Armor with Cale 22 T37
‘ Fragment-Simuleting frojectile

Obliquitys Zero

Panel Rd. Panel Rd,
No. No.  Velccity  Results Noe Koo Velocity  Result
2-1 1 1370 CP 2.2 1 685 CP
' 2 1285 Cp 2 590 PP
- 3 1155 CP 3 500 PP
. N 9110 CP N L85 PP
': S 860 CP 5 620 PP
3 6 570 PP 6 545 PP
- 7. 690 FP 7 615 PP
] 8 675 CcpP
~ 9 775 CP
- 10 #710 PP
2-3 1 st 665 CP 2 1 875 CP
2 700 CP 2 765 CP
3 605 PP 3 800 CP
L 570 PP L 765 CP
5 525 PP 5 785 CP
6 735 CP 6 680 CP
7 685 PP 7 695 CP
8 £00 PP
9 625 PP
10 605 PP
+High Partial 710 fps
##Low Complete 665 No. Partialsy 3
Zone of lixed Results LS No. Completess S
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DCTAILED RESULTS FOR LOT 3652-22

Test of Laminated Armor with Cal, 22 T37
Fragment-Simulating Projectile

Cbliquitys Zero

Penel  Rds Panel  Rds

Noo NOo. Velocity Result No. Noe Velocity Result
1-1 1 1125 CP 1-2 1 880 CP
2 1155 CP 2 778 CP
3 1020 CP 3 625 cP
by 930 CP L 5Lo PP
5 835 CP 5 635 cP
6 785 CP 6 665 cp
7 665 CP 7 700 CP
8 790 CP 8 Sus FP
9 625 PP 9 720 CP
10 190 PP 10 730 CP
1-3 1 670 CP 1-4 1 Ths CP
2 715 CP 2 715 CP
3 490 PP 3 725 CP
b 625 CP L 605 PP
5 495 PP 5 630 CP
) 525 PP 6 #4605 CP
7 820 CP 7 675 CP
8 565 PP
9 595 PP
10 #6L0 PP
#High Partial 640 fps
##Low Complete 605 No. Partials; 3
Zone of Mixed Hesults 35 No, Completess 3

o
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DATAILED RESULTS FOR LOT 3452-23

Test of Laminated Armor with Cale 422 T37
Fragment-Simulating frojectile

Cbliquitys Zero

Panel Rda Panel R4,
_Noe Nos  Velocity  Result Noo No, Velocity  Result
1-1 1 1320 cp 1-2 1 #1245 CP
2 1260 PP 2 1310 CP
3 125 PP 3 1259 cp
L 1240 PE L 1335 cP
1-3 1 1225 PP 1-ly 1 1175 PP
2 1165 PP 2 1246 PP
3 #1265 PP 3 1225 PP
L 1310 CP L 1320 cp
#High Partial 1265 fps
#rLow Complete 12L5 No. Partialss L
Zone of hixed Results 20 No. Completess 2
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DETAILED RESULTS FOR LOT 3652-23

Test of Laminated Arm¢: with Cale .22 T37
Tragment-Simulating Projectile

Obliquitys Zero

Panel Rd. Panel 1Qd,
No, Noe Velocity Result Noq Nos Velocity Result

2al 1 1200 PP 2.2 1 w1215 CP
2 1135 PP 2 1135 PP
3 1210 PP 3 12ho CP
N 1285 cP L 155 PP

23 1 1240 CP -4 1 995 PP
2 1150 PP 2 1230 CP
3 1230 cP 3 1230 CP
L #1225 PP L 1095 FP

#High Partial 1225 fps
w#Low Complete 1215 No. Partialss 1
Zone of llixed Results 10 Noe Completeas 1
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! DTAILED RESULTS FOR LOT 3652-2l

;

" Test of Laminated Armor with Cale .22 T37

; Fragment-Simulating Projectile

i Obliquitys Zero

': ) Panel  Rde Pansl  Rd,

; Noe Noe Velocity Result Noo No, Velocity Result

; —_—

!' 1-1 1 1315 PP 1-2 1 850 PP
2 1315 PP 2 1075 PP

iy 3 1280 PP 3 1225 FP

y L 1300 CP N 1285 PP

N 5 #1360 PP

; 6 175 cp

i 7 1400 cP

: 1~3 1 1380 CP 1-h 1 1250 PP

: 2 1350 CP 2 1315 CP

. 3 1350 CP 3 1315 PP

i b 1325 CP h 1298 PP

. 5 1135 PP 5 1355 PP

; 6 3 #1275 CP 6 1360 CP

! #High partial 1360 fps

' #xLow Complete 127% , No. Partialss S

- Zone of liixed Results 8% No. Completes: 7
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DETAILED RESULTS FOR LOT 3652.27 (Large Panels)

Test of Laminated Armor with Cal. .22 T37
Fragment-Simulating ~rojectils

Obliquitys Zero

) Panel Rde . Panel Rd,
Nos Nos Velocity Result Noa Hoe Velocity Result
A 1 1385 cP B 1 35 CP
2 1335 CP 2 1320 PP
3 1385 cP 3 1320 PP
L 1360 PP h 1310 PP
5 1380 CP 5 1425 cp
6 1205 PP 6 1390 CpP
7 1375 CP 7 1345 CP
8 1355 PP 8 1340 PP
9 1395 CP 9 1385 CP
10 1340 PP 10 1360 CP
11 1390 CP n 1350 PP
12 1345 PP 12 1305 PP
13 1370 CP 13 1315 PP
1 1415 cP ] 1380 cp
15 #1370 PP 15 1415 cPp
16 #+1340 CP 16 1405 cP
17 1365 CP 17 410 CP
18 1365 cP 18 1320 PP
19 1360 PP 19 1345 CP
20 1360 CP 20 1325 PP
c 1 14,00 CP
2 1335 PP
3 1390 CP #Hizh Partial 1370 fps
L 1355 PP *#Low Complete 1340
5 1380 CP Zone of iixed Results 30
6 1395 CP
7 1340 PP
g %3;5 PP
1330 FP No. Partialss 12
= 10 1275 PP No. Compl
(_. 11 1350 P ompletess 7
12 1355 PP
]1')3 JlJ,ﬁ\B CP
15 1372 fif,’,
16 1340 PP
17 1420 ce
18 1395 CP
19 1325 PP
20 125 CP
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DETAILFD RESULTS FOR LOT 3652-27 (Small Panels)

Test of Laminated Armor with Cale L2 T37
Fragnent-Simulating Projectile

Cbliquitys Zero

Panel Rd, Panel Rde
Noe Noe Velocity Result Noe  Noo Velocity Result
A 1 1310 PP B 1 1395 CP
2 #1350 PP 2 1340 PP
(1)3 1380 Notes (2)3 W15 cP
L 1408 CP N 1400 CP

(L)on Round 3 the last ply was 1" shorts The panel separated here
and the last ply was not penetratedjy it folded back and orojectile

was thrown aside missing tne witness plate.

(2)on Round 3 , last ply was too short (did not cover tne platey it
was pulled away) disregard.

C 1 1320 PP D 1 1340 PP
2 1415 CP 2 1425 CP
3 135 CP 3 ##1350 CP
L 1335 PP N 1295 PP

Noeo Partials: 1

weLow Complete
Nos. Completess 1

#High partial 1350 fps
gn 1329
Zone of iiixed Results 0
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DETAILED RESULTS FOR LOT 3652428 (Large Panels)

Test of Laminated Armor with Cal, .22 T37
Fragment.Simulating Projectile

Obliquitys Zero

" Panel Nde Panel Rde Panel Rde

Noo Noe Velocity Result Nos Nos Velocity Result Noe Noes Velocity Result

A 1 1270 PP B 1 1310 CP ¢ 1 1428 cP
2 1315 PP 2 1365 CP 2 1400 cr
3 1435 cP 3 1298 PP 3 1325 PP
L 136C cP L 1358 PP L 1370 CP
5 1370 cp 5 1355 CP 5 15 CP
6 1360 CP 6 1290 PP 6 1320 CP
7 1305 PP 7 1325 PP 7 1325 PP

8 #1370 . PP 8 1330 PP 8 Lost
9 1295 PP 9 1360 CP 9 1275 - PP

10 1335 CP n 1275 PP 10 Lost
11 1335 PP 11 1385 CP 11 1265 PP
12 1290 2P 12 1360 CP 12 1340 PP
13 1295 PP 13 1325 PP 13 1405 CP
1Y 1305 PP 1 1300 PP i 1350 CP
15 1325 PP 15 1395 cp 15 1345 PP
16 1350 CP 16 1300 PP 16 1350 CPp
17 #1290 CP 17 1345 CP
18 1340 CP 18 13ko CP

19 1265 PP
20 13Lko CP
#High Partial 1370 fps
sLow Complete 1290 No. Partialss 21
Zone of liixed Results 80 No. Completess 19
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1JSTAILED RESULTS FOR LOT 3552-28 (Small Panele)

Test of Laminated Armor with Cale 422 T37
Fragnent-Simulating Projectile

Obliquitys Zero

Panel Rd, Panel Rde
NOqo NYo Veloclity Result Noo Noe Velocity gi_e_a_x_x_l_i_'.__
1-4 L 1390 CP 1-B 1 #1315 cp
2 1305 PP 2 1235 PP
3 1325 FP 3 1245 PP
L 1380 CP L 1330 FP
1< l 1260 PP 1-D 1l 1360 CP
2 1315 PP 2 1350 CP
3 1265 PP 3 1350 Ccp
N 14,05 CP L #1335 PP
#¥Migk Partial 1535 ips
s#low Complete 1315 No, Partialss L
Zond of Mixed .lesults 20 Noe Completess 1
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DETAILED RESULTS FOR LCT 3652-29-1 (Large Panels)

Test of Laminated Armor with Cal. .22 T37
Fragment-Simulating Projectile

Obliquity: Zero

Panel Rd, Panel Rd. Panel Rd,
No. No. Velocity Result Nos No. Velocity Result No. No. Velocity Result
1-A 1 1395 CP 1-B 1 1335 PP 1-C 1 1335 PP
2 1286 PP 2 1355 CP 2 10 CP
3 1309 PP 3 1355 CP 3 1415 CP
L 1380 CP N 1330 PP L 1380 CP
5 1345 PP S 1340 PP 5 1345 PP
6 14,05 cP 6 1360 CP 6 1380 CP
7 1315 FP 7 1275 PP 7 1370 ()3
8 1335 PP 8 w#xl315 CP 8 1405 CP
9 1385 CP 9 1340 CP 9 1325 PP |
10 1410 CP 10 1340 CP 10 1345 PP <
11 1255 PP 1 1345 cPp 11 1350 CP |
12 1335 PP 12 1365 CP 12 1305 PP
13 1300 PP 13 1375 CP 13 1365 CP
1} 1410 CP I 1325 PP b1 1389 CP
15 1400 CP 15 1290 PP 15 1295 PP
16 1370 CP 16 1325 PP 16 1315 PP |
17 1350 PP 17 1315 PP 17 1325 FP |
18 1350 PP 18 1385 CP 18 1345 PP |
19 1330 PP 19 #1355 PP 19 1295 PP
20 1385 CP 20 1375 CP 20 1385 CP
#High Partial 1355 fpe No. Partialss 19
##Low Complete 1315 No. Completess 7

Zone of Mixed Results Lo
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DETAILED RESULTS FOR LOT 3652=29 -1 (Small Panels)

Test of Yaminated Armor with Cal., 22 T37
Fragment-Simulating Frojectile

Obliquitys Zero

Panel Rde Panel R4,
Noe Noe Velocity Result Noe Noe Velocity  Result
’ 1-A 1 148 cP 1-B 1 1350 CP
2 1385 CP 2 e 1345 CP
3 1290 PP 3 1370 CP
, L 1265 PP b 1305 PP
1-C 1 1285 PP 1-D 1 L5 CP
2 1275 PP 2 1365 CP’
3 1365 CP 3 1390 cp
‘ L #1305 PP b 1255 PP
- S 1270 PP
;
E #High Partial 1305 fps
. wiLow Complete 1345 Noe Partials; 2
g Zone of Mixed lesults - Noe Completes:s 1
;
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DISTAILED RESULTS FOR LOT 3652-29~2 (Large Panels)

Test of Laminated Armor with Cale #22 T37
Fragment-Simulating Projectile

Obliquitys Zero

MAFRNNCS 27 AP aF SR b

Panel Rde Panel Rd.
Noo Noo Veloeity Result NoOo Noo Velocity Result

’-. 2-d 1 1385 CP 2-B 1 #1405 FP
! 2 1350 PP 2 1425 cP
' 3 1380 CP 3 1405 CP
N L 1300 PP L 1390 CP
- 5 1395 CP 5 1385 PP
o 6 1315 PP 6 1430 CP
i 7 1355 CP 7 U35 oP
8 1340 PP 8 25 CP
. 9 1265 PP 9 145 cp

10 1415 CP 10 1360 PP

n 1405 CP 1n 1420 CP

12 1335 PP 12 1345 PP
ﬁ 13 1395 CP 13 1360 PP
Iy 1350 CP i)} 1370 CP
N 15 1285 PP 15 1380 cp
. 16 1340 CP 16 1380 cp
5 17 #1325 CP 17 1370 PP
- 18 1285 PP 18 1395 (¢ 3
| 19 1270 PP 19 25 CP
8 20 1310 PP 20 1365 PP
" #High Partial  1LOS fps
< ##Low Complete 1325 Noe Partialss 10
] Zone of lixed lesults 80 Noe Completess 15
2 (o
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DETAILED RESULTS FOR LOT 3652-29.2
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Test of Laminated Armor with Cale <22 T37
Fragment-Simulating Projectile

(Small Panels)

Obliquitys Zero
Panel Rde Pansl Rd,

Noe Noe Velocity Result No. Noe Velocity Result

2-A 1 #1345 CP 2-B 1 1370 CP

2 1340 PP 2 1335 PP

3 1365 Ccp 3 1395 CP

b 115 CP L 1385 cp

2-C 1 1350 PP 2-D 1 1365 CP

2 1330 PP 2 1320 PP

3 #1365 PP 3 1335 PP

L 1380 CP L 1315 PP

#High Partial 1365 fps

##Low Complete 1345 Noe Partialss 2
Zone of Mixed Results 20 No. Completess 2
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FABRIC COATING MACHINE=HIGH RESIN PICKUP

FIGURE 4.
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